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INTRODUCTION 

The most effective method of translation from problem statement to 
program statement on the AN/UYK-1 (TRW-I30) is "by use of the interpre- 
tive mode of operation. The interpretive mode is the term used to describe 
the operational mode of the computer while executing instructions defined 
by a logram set. A primary advantage of this technique is that it provides 
the user with a logram set most useful to his purposes. He may augment 
or delete lograms from this set as required, and may develop special 
purpose lograms as the need arises. It is useful, however, to develop a 
common set of lograms which will fulfill the requirements of a wide vari- 
ety of applications. Such a set is the "Basic Logram Set - TRW-I30, " 
described herein. 

This Basic Logram Set is a part of the AN/UYK-1 (TRW-I30) Logram 
Library. The Logram Library includes many more lograms and is constantly 
expanding as the TRW-I30 is used in different applications. The Basic 
Logram Set merely represents those lograms that almost everyone using a 
TRW-130 will require. 

The TRW-130 users will have a Software Library Catalog from which 
they may select lograms and other software useful to their applications. 

As with all lograms, the Basic Logram Set has a consistent structure 
to allow simple, reliable extension and revision and to permit programmed 
diagnostic techniques. These programming standards and conventions along 
with detailed descriptions and program listings of each logram are pre- 
sented in sections to follow. A descriptive summary is included as 
Appendix A. 

LOGRAM LANGUAGE 

The format of the programming language of the TRW-130 may resemble 

that of a one -address computer. For example, to add the contents of a 

memory cell, noted symbolically G, to the accumulator, the programmer 

would write: 

AD1 G 
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In a conventional computer, the above statement would usually 
reside in a single memory cell. For the TRW-130, AD1 refers to the sym- 
bolic address of the first cell of the machine code which will effect an 
Add, Single Length function. The address of the operand, denoted G, 
appears in the next cell in sequence after AD1. Therefore, the TRW-130 
program code appears in a vertical multi-word format, where each word 

contains an address . 

AD1 
G 

The design of the TRW-130 stored logic computer will allow the use 
of a programming language like the single address example or we may have 
one, two, three or more address instruction sets. The programmer may 
use any one set or select single address lograms for certain operations, 
a two address logram for another operation and a three address logram for 
yet another operation; all within the same TRW-130 program. Regardless of 
the number of parameters, the first word of a logram calling sequence refers 
to the logram starting address (LSA) followed in sequence by the address of 
the operand (s) required to perform the prescribed function. The following 
sequence illustrates the general method. 



Instruction 


Contents of Y 


Sequence 


or (Y) 


Y 


LSA* 


Y+l 


Address of 1st Operand 


Y+2 


Address of 2nd Operand 


Y+3 


LSA 



Indirect Contents of 
Y or ((Y)) 

1st logand of logram 1 

1st Operand 

2nd Operand 
1st logand of logram 2 



etc. 



SYSTEM REGISTERS 



The first 6k memory registers are described generally by the term 
"scratchpad." Notation for each scratchpad register begins with a dollar 
sign symbol ($) . The allocation of scratchpad registers, and the symbolic 



* Logram Starting Address 



notation and usage of each scratchpad register is listed in Figure 1. 

Accumulator and MQ 

A pseudo- accumulator and MQ are included in scratchpad and are uti- 
lized as indicated below: 



Single Length Accumulator | $AL 

Single Length M.Q. 



JSAR 



Double Length Accumulator | ■ $AL ~\ ■ 1 $AR 



Double Length M.Q. \ $QL | 1 $QR 



The Basic Logram Set provides for single, double, and in some cases, 
quadruple length operation. The third character of the instruction mne- 
monic (logram symbolic notation) is usually reserved to designate word 
length. 

Instruction Counter 

A pseudo- instruct ion counter, $IC, contains the logram calling se- 
quence address corresponding to the logram currently operating. It 
therefore serves as a tracing indicator and provides a linkage between 
successive lograms. 

LOGRAM STANDARDS 

An indirect addressing technique is used to pass control from logram 
to logram and to access logram operands . In order to maintain this 
linkage, certain standards must be adhered to: 

Standard 1 

The E, M, and P registers must be loaded upon entry to each 
logram, as follows: 

E Register: The contents of the Logram Starting 
Address, contents of Y. 

M Register: The Logram Starting Address, Y. 

P Register: The next address in the logram calling 
sequence, Y+l. 
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Standard 2 

Upon entry to a logram, the contents of the P register must 
be stored in the pseudo- instruction counter, $IC. To satisfy 
Standard 1, it is necessary to execute a logand upon exit from 
each logram to load the E, M, and P registers as prescribed. If 
the address of the next logram is in the P register, the logand to 
execute is: 

lp/dp/c/n0 

If the address of the next Logram Starting Address (LSA) is in 
the pseudo- instruction counter $IC, the correct logand is: 

lp/il/$ic 
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UNIVERSAL SCRATCHPAD ALLOCATION FOR THE AN/UYK-1 (TRW-130) 



Octal 
Location 



. Symbol 



Use 



00 
01 

02 

03 
ok 

05 
06 

07 

10 

11 

12 

13 
Ik 

15 
16 

17 
20 
21 
22 
23 
2k 
25 
26 

27 
30 
31 
32 
33 
3^ 
35 
36 

37 
ko 
ki 
kz 

k3 
kk 

k5 
k6 
kl 



$MIA 
$MIB 
$PFA 
$PFB 

$0CB 
$ICA 
$ICB 

$MIT 



$ICT 

$T1 
$T2 

$T3 
$Tk 
$T5 

$t6 

$T7 

$t8 
$T9 

$T10 

$T11 

$T12 

$T13 

§Tlk 

$T15 

$Tl6 

$T17 

$Tl8 

$T19 

$T20 

$T21 

$T22 

$T23 

$T2k 

$T25 

$C1 

$C2 

$C3 
$C4 



Interrupt Control registers for 
Type II (Miscellaneous) interrupts 

br/dm/f/ue 

PZE 00002 

Interrupt Control registers for Type 1 

Output Channel Interrupts 
Interrupt Control registers for 

Input Channel interrupts . 
Miscellaneous interrupt temporary storage 

Type (II) 
Output Channel interrupt temporary storage 
_ (Type I) 
Input Channel interrupt temporary storage 

(Type I) 
Logram Temporary Storage 



Common Storage for Operational Programs 



Figure 1 
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UNIVERSAL SCRATCHPAD ALLOCATION FOR THE AN/UYK-1 (TRW-130) 



Octal 




Location 


Symbo 


50 


$C5 


51 


$C6 


52 


$C7 


53 


$C8 


^ 


$C9 


55 


$C10 


56 


icii 


57 


$C12 


60 


$C13 


61 


$AE 


62 


$AL 


63 


$AR 


6k 


$AT 


65 


$QE 


66 


$QL 


67 


$QR 


70 


$QT 


71 


$IC 


72 


$IC2 


73 


$RET 


7^ 


Wf ■ 


75 


$DK 


76 


$ONE 


77 


$Mj6K 



Use 



Common Storage for Operational Programs 



Accumulator exponent for Floating Point 
Accumulator 

Least Significant Part of AQcpirulator.:,.for 

Itei$3*e Precision 
MQ exponent for Floating Point 
MQ 

Least Significant Part of MQ for Triple 

Precision 
Instruction Counter - Primary 
Instruction Counter - Second Level Lograms 
Interpretive Return Address 
Pseudo Overflow Indicator 
Divide Check Indicator 
00001 (plus one) 
77777 (minus one) 



Figure 1 (Continued) 
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STANDARD LOGRAM SET 
AN/UYK-1 (TRW-130) 



CALLING 












SEQUENCEJ NAME 


FUNCTION 


CELLS 


EXECUTION TIME ((is) 




WORD TRANSFER 


(G)-($AL) 
(G.G+1)- ($AL,$AR) 


4 
6 


54 
78 




LD1/G 
LD2/G 


Load Accumulator 




LN1/G 
LN2/G 


Load Numeric 


l(G)|-($AL) 

|(G,G+1) | — ($AL,$AR) 


8 
12 


If (G) + , 66; If (G)-, 78 
If (G)+, 96; If (G)-, 132. 




LC1/G 
LC2/G 


Load Complement 


-(G)-($AL) 
-(G.G+1)- ($AL,$AR) 


6 
10 


66 
120 




IA1 
IA2 


Load Indirect 

Accumulator 


(($AL))-($AL) 

(($AL, $AR)) — ($AL, $AR) 


4 
6 


60 
84 




LQ1/G 
LQ2/G 


Load MQ 


<G)-($AR) 
(G.G+1)- ($QL,$QR) 


4 
6 


54 

78 




ST1/G 
ST2/G 


Store Accumulator 


($AL)-(G) 
($AL,$AR)— (G.G+1) 


4 
6 


54 
78 




SQl/G 
SQ2/G 


Store MQ 


($AR)-(G) 
($QL,$QR)— (G.G+1) 


4 
6 


54 
78 




SZ1/G 
SZ2/G 


Store Zero 


Zero— (G) 
Zero— (G,G+1) 


3 

4 


42 
54 




EX1 
EX2 


Exchange 


($ALW($AR) 
($AL,$AR) — ($QL, $QR) 


5 
8 


60 
96 




ARITHMETIC 


($AL) + (G) — ($AL) 

($AL,$AR) + (G.G+1)- ($AL,$AR) 


5 
9 


66 
114 




ADi/G 
AD2/G 


Add 




SB1/G 
SB2/G 


Subtract 


($AL) - (G) -($AL) 

($AL,$AR)- (G.G+1) — ($AL,$AR) 


6 
9 


78 
120 




MPi/G 
MP2/G 


Multiply 


($AL) x (G)— ($AL) 

($AL,$AR) x (G.G+i) — ($AL,$AR) 


23 
73 


If (G)+, 168; If (G)-, and 
($AL)+, 192; ($AL)-, 216. 
If (G)+, and ($AL)+, 627 
If (G)+, and ($AL)-, 879 
If (G)-, and ($AL)+, 843 
If (G)-, and ($AL)-, 807 




DV1/G 
DV2/G 


Divide 


($AL,$AR) 4- (G)-($AL) 

($AL,$AR,$QL,$QR) -f (G.G+1) 
— ($AL,$AR) 


46 
148 


If (G)+, and ($AL)+, 180 
If (G)+, and ($AL)-, 330 
If (G)-, and ($AL)+, 270 
If (G)-, and ($AL) -, 258 
1062 (Average time) 




BRANCH 










BUN/G 


Branch Unconditional 


Branch to G 


3 


36 




BPN/G 


Branch on Positive 
Accumulator 


Branch to G if sign of ($AI) is 
positive 


5 


If ($AL) is positive: 48 
If ($AL) is negative: 66 




BMN/G 


Branch on Minus 
Accumulator 


Branch to G if sign of ($AL)is 
negative 


5 


If ($AL) is negative: 48 
If ($AL) is positive: 66 




BAN 


Branch to Accumulated 
Address 


Branch to ($AL) 


2 


30 




BVN/G 


Branch to Overflow 


If machine overflow = 1, 
branch to G 


4 


If overflow: 36 
If no overflow: 48 




BDK/G 


Branch on Divide Check 


Branch to G if $DK = 1 


6 


If divide check: 60 
If no divide check: 78 




BZl/G 
BZ2/G 


Branch on Accumulator 
Zero 


If ($AL) = branch to G 

If ($AL,$AR) = branch to G 


5 
6 


If ($AL) = 0: 48 
If ($AL) j! 0: 66 
If ($AL, $AR) = 0: 60 
If ($AL,$AR) 4 0: 78 




CE1/G/H 
CE2/G/H 


Compare Equal 


If ($AL) = (G), branch to H 

If ($AL,$AR) = (G.G+1), branchtoH 


9 
13 


108 
If ($AL) = (G), 144 
If ($AL) 4 (G), 108 




CG1/G/H 
CG2/G/H 


Compare Greater 


If ($AL) > (G) branch to H 

If ($AL,$AR) i (G.G+1), branchtoH 


9 
14 


108 
150 




CL1/G/H 
CL2/G/H 


Compare Less 


If ($AL) < (G), branch to H 

If ($AL,$AR) < (G,G+1), branch to H 


9 
14 


108 
150 




TDN/G/H 


Test and Decrement 


(G) - 1 -(G); 

if resulting (G) = 0, branch to H 


9 


108 




LJN/G/H 


Link Jump 


Next logand starting address —(G); 
branch to H 


5 


60 




HPN/G 


Halt and Proceed 


If in flag mode, a halt occurs; 
when restarted branch to G 


3 


36 




LVN/G/H 


Leave Interpretive Mode 


G — ($RET); branch to H 


5 


60 





STANDARD LOGRAM SET 
AN/UYK-1 (TRW-130) 



CALLING 
SEQUENCE 


NAME 


FUNCTION 


CELLS 


EXECUTION TIME (ns) 


AVG. 


SHIFT 














NLl/n 


'Numeric 
Left Shift 


Bits shifted from 
bit 14 of ($AL) 


($AL) shifted left n places; 
< n < 14 


13 


120 + 3n 




141 


NL2/n 
NL4/n 




lost; sign of 
($AL) retained; 
zero -» n 
low order bits 
of ($AL) 


($AL,$AR) shifted left n 
places; < n < 29 

($AL,$AR,$QL,$QR) shifted 
left n places; < n < 29 


24 
60 


If n £ 15, 168 + 3n 

If n > 15, 216 + 3(n-15) 

If n < 15, 329 + 3n 

If n £ 15, 364 + 6(n-15) 




213 
373 


NRl/n 


Numeric 
Right Shift 


Sign of ($AL) 


($AL) shifted right n places; 
£ n < 14 


21 


If ($AL) +, 128 + 3n 
If ($AL) -, 162 + 3n 




171 


NR2/n 
NR4/n 




propagated; 
bits shifted 
from low order 
bits lost 


($AL,$AR) shifted right n 
places; < n < 29 

($AL,$AR,$QL,$QR) shifted 
right n places; < n < 29 


50 

51 


If n < 15; ($AL) +, 252 +3n 
($AL) -, 288 + 3n 

If n > 15; ($AL) +, 348 + 3(n- 
($AL) -, 396 + 3(n- 

If n <. 15, 330 + 9n 

If n > 15, 312 + 6(n-15) 


15) 
15) 


345 
374 


LLl/n 


Logical 
Left Shift 


Bits shifted out 
of ($AL) lost. 


($AL) shifted left n places; 
< n < 14 


9 


96 + 3n 




117 


LL2/n 




Zero-*n low 
order bits of 
($AL) 


($AL,$AR) shifted left n 
places; < n < 29 


21 


If n i 15, 144 + 3n 

If n > 15, 204 + 3(n-15) 




197 


LRl/n 


Logical 
Right Shift 


Bits shifted out 
of low order 


($AL) shifted right n places; 
< n < 14 


9 


96 + 3n 




117 


LR2/n 




bits lost. 
Zero-*-n high or- 
der bits of ($AL) 


($AL,$AR) shifted right n 
places; < n < 29 


21 


If n < 15, 144 + 3n 

If n > 15, 204 + 3(n-15) 




197 


FL1 
FL2 


Float Left 


Bits shifted left 

until bits 14 and 
15 of ($AL) differ. 
Zero-~vacated 
bits 


($AL) shifted left; number of 
places shifted placed in $AR 

($AL,$AR) shifted left; 
number of places shifted 
placed in $QL. 


8 
18 


84 + 3n 
198 + 3n 


105 
242 


LOGICAL 


One's complement of ($AL) — ($AL) 

One's complement of ($AL, $AR)^($AL, $AR) 


5 
8 


60 
96 






OC1 
OC2 


One's 

Complement 


IN1/G/H 
IN2/G/H 


Insert 


($AL) • (G) V (G) • (H) -> l$AL) 
($AL,$AR)- (G,G+1)V(G,G+1|- (H.H+1) 
-($AL,$AR) 


7 
17 


96 
222 






ORl/G 
OR2/G 


Indus ive OR 


($AL) V (G) -> ($AL) 

($AL,$AR) V (G.G+1) -»($AL,$AR) 


4 

7 


54 

90 






DGl/G 
DG2/G 


Dot G 


($AL) • (G) - ($AL) 

($AL,$AR) • (G, G+l) - ($AL,$AR) 


4 
7 


54 

90 ■ 






CONVERSIONS 


Least significant 26 bits of ($AL,$AR) are 
converted to one 2-bit and seven 4 -bit BCD 
characters and placed in ($AL,$AR) 


43 


983 






BBD 


Binary to 
BCD 


BBN 


BCD to 

Binary 


($AL,$AR) treated as one 2-bit and seven 
4-bit BCD characters, are converted to a 
binary number; right adjusted and placed 
in ($AL,$AR) 


67 


945 






DATA PRC 


MESSING 


n 15-bit words, starting at G, are moved to 
locations H through H+n-1 


8 


108 + 12n 






MVN/G/Hfa 


Move 


TLl/G/n/ 
Condition 


Table 
Look Up 


($AL) compared with n words in table at G 
until specified condition satisfied. 
Address of matched word -» ($AL). 
If no match, -~ ($AL) 


21 


216 + 12n 






FUNC 


TIONS 


Sine of ($AL) -* ($AL) 

Sine of ($AL,$AR) -» ($AL,$AR) 


81 
219 


SUBROUTINES AND- 
TABLES USED 


EXECUTION TIME 
Min. Avg. Max. 


SN1 
SN2 


Sine 


MPS - 27 cells 


873 
4881 


951 
5085 


1029 
5289 


CS1 
CS2 


Cosine 


Cosine of ($AL) - ($AL) 

Cosine of ($AL,$AR) - ($AL,$AR) 


86 
79 


SN2C - 148 cells 
MP2S - 27 cells 


873 

5013 


933 
5181 


993 

5385 


ATI 
AT 2 


Arc 

Tangent 


Arc tangent of ($AL) -► ($AL) 

Arc tangent of ($AL,$AR) - ($AL,$AR) 


46 
82 


ATITX - 66 cells 
ATITX - 66 cells 
DV2S - 91 cells 
MP2S - 27 cells 


534 
2667 


555 

297 9 


576 
3291 


AS1 


Arc Sine 


Arc sine of ($AL) - ($AL) 


62 


SRIS - 50 
AT1S - 36 
ATITX - 66 


1407 


1563 


1719 


AS2 




Arc sine of ($AL,$AR) - ($AL,$AR) 


95 


MP2S - 27 cells 
DV2S - 91 cells 
SR2S - 75 cells 
SRIS - 50 cells 
AT2S - 107 cells 
ATITX -66 cells 


6430 


7598 


8767 


SRI 
SR2 


Square 
Root 


Square root of ($AL) -•- ($AL) 

Square root of ($AL,$AR) — ($AL, $AR) 


49 

72 


SRIS - 50 cells 
DV2S - 91 cells 


477 
1800 


606 
2280 


734 
2760 




LOGRAM COVER SHEET 



&s& 



Thompson Rams Wootdrldg* 
ISWofvlalen 



logram name Load Accumulator - Single Length 

MNEMONIC LD1 



LIBRARY SERIAL NO. 
1L AA 001 



USAGE INFORMATION 



NUMBER OF CELLS k 



CALLING SEQUENCE LDl/G 



EXECUTION TIMES jltyis 



SCRATCH PAD CELLS AFFECTED* 



$IC 



DATA TYPE 



Fixed Point 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions The contents of G are placed in $AL. 



WRITTEN BYs 1SD Staff 



ATTACHMENTS 



ORGANIZATIONS RW 



SYMBOLIC LISTING .( } 
ASSEMBLED LISTING (x ) 
FLOW CHART ( S 



METHODOLOGICAL 
ANALYSIS 

OTHER 



( I 



dates November , 1961 
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LOGRAM COVER SHEET 



£& 



Thompson Rime Wcoidrldge lm 
nW Division 



logram name Load Accumulator -Double Length 



MNEMONIC 



LD2 



LIBRARY SERIAL NO. 

1L AA 002 



USAGE INFORMATION 



NUMBER OF CELLS 6 



CALLING SEQUENCE LD2/G 



EXECUTION TIMES J8\1B 



SCRATCH PAD CELLS APFECTEDs 

$1C } $AL, $AR 



DATA TYPE 



Fixed Point 



Accuracy* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function, The contents of 0, 0+1 are placed in $AL, . $AR, 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATIONS RW 



SYMBOLIC LISTING ( J 
ASSEMBLED LISTING (X ) 
FLOW CHART 4 J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



c j 
( ) 



DATEs November, 1961 



FORM 2218 
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LOGRAM COVER SHEET 






lqgram name Lo ad Nme ric - Single Length 

MNEMONIC LNl 

USAGE INFORMATION 



LIBRARY SERIAL NO. 
1L AA 003 



NUMBER OF CELLS 8 



CALLING SEQUENCE LNl/O 



execution times If (q) positives 66us 
If (G) negative: 7&>s 

SCRATCH PAD CELLS AFFECTED! 
$ IG 
$AL 



DATA TYPE 



fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and funct«on 8 The absolute value of the contents of G is placed in $AL* 



WRITTEN BYs ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING I 1 

ASSEMBLED LISTING (X S 

FLOW CHART ( S 

METHODOLOGICAL 

ANALYSIS f 1 

OTHER ( I 



ORGANIZATIONS EW 



DATEt , November, 1961 



*4$|*,- 



%.iT^ni-< inimnf - 




LOGRAM COVER SHEET 



A 



Thompson Ramo Wooidridg* Iro 
RIMF Division 



logram name Load Numeric - Double Length 
MNEMONJC LN2 

USAGE INFORMATION.- 



LIBRARY SERIAL No. 

1L.AA 00i+ 



NUMBER OF CELLS 12 



CALLING SEQUENCE LN2/G 



execution times If JG) positive: 96jis 
If (G) negative: 132|is 

SCRATCH PAD CELLS AFFECTED: 
$IC, $AL, $AR 



data Type 



RESTRICTIONS 



Fixed Point 



ACCURACY! 



DESCRIPTIVE INFORMATION 



t S°JS!! a tlSu ?mCTiOHi ThS ab8olute value ot the contents of G, 0+1 is placed 



WRITTEN BY: ISD Staff 



SYMBOLIC LISTING { J 
ASSEMBLED LISTING ( X} 
FLOW CHART { J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



( J 



ORGANIZATION: RW 



DATEs November, 1961 
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LOGRAM COVER SHEET 



aaa 



Thompson R«mo Wtooldrldge Inc. 

B»Wdm»Ioci 



LOGRAM NAME 
MNEMONIC 



Load Complement - Single Length 



LG1 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L AA 005 



NUMBER OF CELLS 6 



CALLING SEQUENCE LC1/G 



EXECUTION TlMEs 66(iS 



SCRATCH PAD CELLS AFFECTED? 



DATA TYPE 
RESTRICTIONS 



ACCURACY; 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTIONS The +wo ' a f>n»m1 omo «+ ~r 4-t, • j. x .r, „ . 

xne wo s complement or the contents of G is placed in $AL. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING C 5 

ASSEMBLED LISTING ( X) 

FLOW CHART J 3 

METHODOLOGICAL 

ANALYSIS ( J 

OTHER ! ) 



ORGANIZATIONS RW 



DATEj November, 1961 



■Ik- 



*\DU *■>■■** ■» 







LOGRAM COVER SHEET 



Thompson Some WooWrltSge »nc 



logram name Load Complement - Double- Length 



MNEMONIC 



lAsG 



LIBRARY SERIAL NO. 

1L AA 006 



NUMBER OP CELLS 10 



CALLING SEQUENCE LCS/O 



EXECUTION TiMEs 120(18 



SCRATCH PAD CELLS AFFECTED? 

$IC, $AL, $AR 



DATA TYPE 



ACCURACY* 



DESCRIPTIVE INFORMATi 



DESCRIPTION AND FUNCTION! 

In $AL, |AR. 



The two's complement of the contents of G, G+l Is placed 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATION? RW 



SYMBOLS C LISTING C S 

ASSEMBLED LISTING ( xj 
FLOW CHART i } 



METHODOLOGICAL 
ANALYSIS 

OTHER 



( $ 



DATEs November, 1961 



'r\Ok^ 59^B 



•15- 




LOGRAM COVER SHEET 



A 



Thompson ftsme WooltfrWge tnc 

hwdmiior 



logram name Load Indirect AC * Single Length 



MNEMONIC 



XA1 



LIBRARY SERIAL NO. 
1L AA.007 



USAGE INFORMATION 



OK CELLS h 



EXECUTION TIMES 



CALLING SEQUENCE. JA1 



SCRATCH PAD CELLS AFFECTED? 

$IC 

$AL 



DATA TYPE 



Fixed Point 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions Kie contents of the address in $AL is placed in $AL> 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATIONS RW 



SYMBOLIC LISTING C J 

ASSEMBLED LISTING (x } 

FLOW CHART J ? 

METHODOLOGICAL 

ANALYSIS i $ 

OTHER i J 



DATEs November, 1961 



-16- 





/ 





LOGRAM COVER SHEET 



A 



Thompson R»mo Woofdridgt lm 
R W Oivitlon 



logramname Load Indirect AC ~ Double Length 



MNEMONIC 



132 



LIBRARY SERIAL NO. 

1L AA 008 



USAGE INFORMATION 



NUMBER OF CELLS 6 



EXECUTION TIME; 



84|is 



CALLING SEQUENCE IA2 



SCRATCH PAD CELLS AFFECTED: 
$10, $AL, $AR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and FUNCT.oN, T he content of $AL is used to address a double length 
word which is placed in ^AL, $AR. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATIONS RW 



SYMBOLIC LISTING ( } 

ASSEMBLED LISTING fcc J 

FLOW CHART ( J 

METHODOLOGICAL 

ANALYSIS ( J 

OTHER ( J 



DATEs November, 1961 



VCiVHA J221K 



-17- 



m, 





COVER SHEET 



£s& 



Thompson R»mo Wooidrldg* inc. 
WWf Division 



LOGRAM NAME Load J 
MNEMONIC LQ1 

USAGE INFORMATION 



Single Length 



LIBRARY SERIAL NO. 

1L AA 009 



NUMBER OF CELLS k 



CALLING SEQUENCE LQl/G 



EXECUTION TIMES 54(iS 



SCRATCH "PAD CELLS AFFECTED: 



$IC 

$AR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function* TJle contents of G are placed in $AR. 



WRITTEN BYs ISD Staff 



SYMBOLIC LISTING ( J 
ASSEMBLED LISTING {X J 
FLOW CHART { J 



METHODOLOGICAL 
ANALYSIS 

OTHER 



« J 



ORGANIZATION: RW 



dates November, 1961 



-18- 





/ 





LOGRAM COVER SHEET 



Zu> 



Thompson Rsmo Wooldridge Inc 

R1W Division 



logram name Load MQ - Double Length 

MNEMONIC LQ2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L AA 010 



NUMBER OF CELLS 6 



CALLING SEQUENCE LQ2/G 



EXECUTION TIME: 78^8 



SCRATCH PAD CELLS AFFECTED: 

$IC, $QL, $QR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and funct.on: The contents of o, G+l axe placed in $QL, $QR. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 



symbolic listing ( } 

assembled listing (x) 

flow chart ( } 

methodological 
analysis { 5 



OTHER 



( J 



3RM__221B 



ORGANIZATION: RW 



DATE: November, 1961 



-19- 



M/WTWM m & 



LOGRAM COVER SHEET 



z^ 



Thompton Rimo Wooldrldg* Inc. 
Ovitlon 



logram name Store Accumulator - Single Length 



MNEMONIC 



ST1 



LIBRARY SERIAL NO. 

1L AB Oil 



USAGE INFORMATION 



NUMBER OF CELLS k 



CALLING SEQUENCE STl/G 



EXECUTION TIME: 5^HS 



SCRATCH PAD CELLS AFFECTED: 

$IG 

$AL 



DATA TYPE 



Fixed Point 



ACCURACY: 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function: T he contents of $AL are stored at G. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 



ORGANIZATION: BW 



SYMBOLIC LISTING ( ) 
ASSEMBLED LISTING (X ) 
FLOW CHART ( ) 

METHODOLOGICAL 



ANALYSIS 
OTHER 



( ) 



DATE: November, 1961 



FORM 2216 



-20- 



M/WWM^M, 



LOGRAM COVER SHEET 



. Thompson ttatno Wooidridga Inc 

7 Division 



logramname Store Accimulator - Double Length 

MNEMONIC ST2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 
1L AB 012 



NUMBER OP CELLS 6 



CALLING SEQUENCE ST2/G 



DATA TYPE 



Fixed Point 



EXECUTI ON TIMES fg j^ 

SCRATCH PAD CELLS AFFECTED} 

kic 

BAL 
^AR 

ACCURACY* 



RESTR8CTSONS 



DESCRIPTIVE INFORMATION 



description and functions The contents of $AL, $AR are stored at G, G + 1* 



WRITTEN BYs ISD Staff 



SYMBOLIC LISTING C J 
ASSEMBLED LISTING CxJ 

PLOW CHART C I 

M ETHQDOLQGI CAL 

ANALYSIS ( 1 



ZATSONi RW 



DATEs November, 1961 



■21- 



I 



M/m 




LOGRAM COVER SHEET 



A 



Thompson Ramo Woolrirldg* Inc 
R W Division 



logram name store MQ - Single Length 

MNEMONIC SQ1 

USAGE INFORMATION 



LIBRARY SERIAL MO. 
1L AB 013 



NUMBER OF CELLS k 



CALLING SEQUENCE SQl/G 



execution tMes , j^ 

SCRATCH" PAD CELLS APFSCTEifc 



DATA TYPE 



Fixed Point 



AceURACYt 



.RESTRICTION'S 



DESCRIPTIVE INFORMATION 



DESCRS PTS ON AND FUNCTIONS iro,^ „„• j. a j, A.t, 

The contents of $AR are stored at' G* 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



SYMBOLIC L1STBNG { J 
ASSEMBLED LISTING fx } 
FLOW CHART { J 



EW 
November, 1961 



METHODOLOGICAL 
ANALYSIS 

OTHER 



C S 



•22- 





/ 





LOGRAM cover sweet 



Thompson Ramo Wooldrldg* !ne, 
UW Oivitlon 



logram name Store MQ - Double Length 

MNEMONIC SQ2 

USAGE INFORMATION 



LIBRARY SERiAL NO. 

W AB 014 



N UMB ER O F CELLS 6 



CALLING SEQUENCE SQ2/G 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



EXECUTION TIME: T^jiS 



scratch pad cells Affected: 
$IG 

to 

to 



ACCURACY* 



DESCRIPTIVE INFORMATION 



description and FUNCTION: The contents of $QL, |$QR axe stored at G, G + 1. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING C 3 
ASSEMBLED LISTING {X } 
FLOWCHART 8 ) 

METHODOLOGICAL 



ORGANIZATION* RW 



OATEs November, 1961 



ANALYSIS 
OTHER 



C J 



ORM 2215 



■23- 







M 



LOGRAM COVER SHEET 



Zsk 



Thompson Hsm© WoaWrl«3s« Inc. 

BiWoivlgton 



logram name store Zero - Single Length 

MNEMONIC SZ1 

USAGE INFORMATION 



Library serial no. 

1L AD 015 



NUMBER OF CELLS 3 



CALLING SEQUENCE SZX/O 



EXECUTION TIMES . k2\lS 



SCRATCH PAD CELLS AFFECTED: 



$IC 



DATA TYPE 



Fixed Foint 



Accuracy^ 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function: Location is cleared to 



zero. 



written BY; ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING { } 
ASSEMBLED LISTING (x ) 
FLOW CHART J 3 



METHODOLOGICAL 
ANALYSIS 

OTHER 



( ) 



-24- 



ORGANIZATIONs RW 



DATEs November, 1961 



<\EAa *w*b« e 






LOGRAM COVER SHEET 



Thompson Rama Wooldrldge f(»c 

mmwvwon 



logramname Store Zero - Double Length 

MNEMONIC SZ2 

USAGE INFORMATION 



IJBRARY SERIAL NO, 
1L AD 016 



DUMBER OF CELLS 



CALLING SEQUENCE 822/ Q 



EXECUTION TIME: 5^-fiS 



SCRATCH PAD CELLS AFFECTED* 



$IC 



DATA TYPE 



Fixed Point 



ACCURACY? 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions Locations 0, G+l are cleared to zero. 



WRITTEN BY* ISD Staff 



SYMBOLIC LISTING C 

ASSEMBLED LISTING fx 

FL.OW CHART I 

METHODOLOGICAL 
ANALYSIS ( 

OTHER I 



ORGANIZATIONS RW 



dates Nov ember , 1961 



•25- 



\kmi 



V7S<1 



LOGRAM COVER SHEET 



A 



Thompson Rsmo WooJdrldg* " 
HI W Division 



logram name Exchange - Single Length 
MNEMONIC EX1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L AZ 017 



NUMBER OF CELLS 5 



CALLING SEQUENCE EX1 



EXECUTION TIMEs &®\i B 

SCRATCH PAD CELLS AFFECTED! 



DATA TYPE 



RESTRICTIONS 



Fixed Foint 



ACCURACY! 



DESCRIPTIVE INFORMATION 



description and functions The contents of $AL are exchanged vith the contents of $AR, 



WRITTEN BY! ISD Staff 



ATTACHMENTS 

symbolic listing c 

assembled listing {x 

flow chart { 

methodological 

analysis { 

OTHER ( 



ORGANIZATIONS RW 
DATEs November, 196l 



-26- 






»: 



LOGRAM COVER SHEET 



Thompson Ramo Wooldridge Inc 

HWV Division 



logram name Exchange - Double Length 



MNEMONIC 



EX2 






LIBRARY SERIAL NO- 

1L AZ 018 



DUMBER OP CELLS 8 



EXECUTION TSMEs 96fXS 



CALLING SEQUENCE EX2 



SCRATCH PAD CELLS AFFECTEDs 



$IC $QL 

$AL $QR 
$AR 



DATA TYPE 



Fixed Point 



ACCURACY; 



RESTRiCTSQNS 



description and functions The contents of. §AL? $AR are exchanged with the contents 
of ^QL^ $QR. 



vten by? ~ t -SD Staff 



ORGANISATION! RW 



SYMBOLIC L8STSNG ( ', 
ASSEMBLED LISTING lx ' 
FLOW CHART { 

METHODOLOG! CAL 



ANALYSIS 



« 1 



DATES 



November, 1961 







<5H 



IQGRAM COVER SHEET 






Thompson ff*rno Wooidridfc 

™ nlW Pavilion 



Lcxsramname Add - Single Length 

MNEMONIC AD1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L BA 019 



NUMBER OF CELLS 5 



CALLING SEQUENCE ADl/G 



EXECUTION TIMES 66jlS 



SCRATCH PAD CELLS AFFECTED: 

$10, $AL 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



ACCURACY! 



Ik bits 



DESCRIPTIVE INFORMATION 



r^rs^o^r -*■ of ° ™ ^ to *«• «* «- - *■ »— 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING J J 

ASSEMBLED LISTING ( X) 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS ( 5 

OTHER « 1 



ORGANIZATIONS RW 



DATE: November, I961 



28- 



3RM 2212_ 



W/WWK*M 



IQGRAM COVER SHEET 



/ax 



Thompson Ramo Wooldrldge Inc. 
■HRfOivialon 



logramname Add - Double Length 

MNEMONIC AD2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L BA 020 



NUMBER OF CELLS 9 
CALLING SEQUENCE AD2/G 



EXECUTION TIMEs ll^s 



SCRATCH PAD CELLS AFFECTED* 

$IC, $AL> $AR 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



DESCRIPTIVE INFORMATION 



ACCURACY! 



29 bits 



description and function: The contents of G, G+l are added to $AL, 
is placed In $AL, $AR. Overflow is possible. 



. The sum 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATION: RW 



SYMBOLIC LISTING { J 

ASSEMBLED LISTING (X) 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS { ) 

OTHER { J 



dates November } 1961 



•29- 



LOGRAM COVER SHEET 



Thompiofi R«mo WMidrldge Inc. 
§1 W Division 



logram name Subtract « Single Length 



MNEMONIC 



SB1 



LIBRARY SERIAL NO. 

•1L BB 021 



E 



NUMBER OP CELLS $ 



CALLING SEQUENCE SBl/O 



EXECUTION TIMES 78jbt8 



SCRATCH PAD CELLS AFFECTED; 



DATA TYPE 



Fixed Point 



ACCURACYs 



Ik bits 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



^r d T tLT^r CT! ° N< « ** C ° nt f ni ! ° f <* ^subtracted fro* the contents of 
and the difference is placed in $AL. Overflow is possible. 



WRITTEN BY; ISD Staff 



E 



ORGAN! ZATIONs RW 



SYMBOLIC LISTING ( I 
ASSEMBLED LISTING (X } 
FLOW CHART { J 



METHODOLOGICAL 
ANALYSIS 

OTHER 



i S 



dates November,, 196l 



<3'0-'- 



Maui «««*!_ 




LOGRAM COVER SHEET 



fis& 



Thompson Rmo Weeldrldge tne. 
18 W Division 



Logram name Subtract - Double Length 

MNEMONIC SB2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L BB 022 



NUMBER OF CELLS 9 



CALLiNG SEQUENCE SB2/G 



EXECUTION TIME: l20|iB 



SCRATCH PAD CELLS AFFECTED! 



datatype Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTION! The double lengfch ^^^ -^^ ^ ^ 

subtracted from the contents of $AL, $AR and the difference is placed in *AL, 
$AR. Overflow is possible. 



WRITTEN BY! ISD Staff 



ATTACHMENTS 



ORM 2218 



SYMBOLIC LISTING ( } 
ASSEMBLED LISTING (X ) 
FLOW CHART ( I 

METHODOLOGICAL 



ANALYSIS 
OTHER 



< S 
C ) 



ORGAN! 2ATION8 RW 



DATEj November, 1961 



-31- 



LOGRAM COVER SHEET 



Thompioh »8m» Woeldrldg* Inc 



logram name Multiply - Single Length 

MNEMONIC MP1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 
1L.BC 023 



number of cells 



23 



CALLING SEQUENCE MPl/(} 



EXECUTION TIME: loBjlS 

SCRATCH RAD CELLS AFFECTED* 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



DESCRIPTIVE INFORMATION 



ACCURACY* 



26 bits 



D ZTr A 7™ HCT l? ?! CGntentS ° f G *** ^Itiplled by the contents of f 
The high order portion of the signed 28~bit product is placed in $ALj the lo£ 
portion in $AR, Bit 1 of $AR is always zero. 



WRITTEN BYs 



ISD Staff 



SYMBOLIC LISTING C J 

ASSEMBLED LISTING «X S 

FLOW CHART { S 

METHODOLOGICAL 

ANALYSIS ( j 

OTHER { S 



ORGANS ZATI ON8 RW 



DATEs November, 1961 



•32- 



'QQ^l ^i*3 GC 




10GRAM COVER SHEET 



A 



Thompson Ramo Wijtoldridge Int. 

KWoivMon 



Logramname Multiply - Double Length 

MNEMONIC MP2 

USAGE 8NF0RMATS0N 



IBRARY SERIAL NO. 

1L BC 024 



NUMBER OF CELLS 73 



CALLING SEQUENCE MP2/'G 



DATA TYPE 



Fixed Point 



EXECUTION TIME: 627M-S 



SCRATCH PAD CELLS AFFECTED: 

$IC $QL $T2 

SAL $QR |t? 
$AR $T1 



ACCURACY! 



58 bits 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function! The double length number at 0, 0+1 Is multiplied by the 
contents of $AL, $AR. The high order portion of the 58-bit product la placed in 
*".,, $ARj the low order portion In $QL^ $QR, Bit 1 of SQR is always zero. 



WRITTEN BYs 



ISD Staff 



ORGANIZATIONS RW 



SYMBOL! C LISTING i J 

ASSEMBLED LIST8NG { x l 

FLOW CHART f J 

METHODOLOGICAL 

ANALYSIS { J 

OTHER i S 



DATE: 



i November, 1961 



-33- 




LOGRAM COVER SHEET 



dmS* 



thompson R*mo Wooldrldge Inc. 
•tit Division 



Logramname Divide - Single Length 

MNEMONSC DV1 

USAGE INFORMATION 



Library serial No. 

1L BD 025 



NUMBER OF CELLS k6 



CALLING SEQUENCE BV1/G 



EXECUTION TIME; l80us 



SCRATCH PAD CELLS AFFECTED* 

$AL III 



DATA TYPE 



Fixed Point 



ACCURACY! ik bits 



dTv T wT« i^ ^ Chl ?^ ° V f fl0 r lndlcator vlH *e set if the absolute value of the 
divisor is less than the absolute value nf +.h„ A4 v 4a m A 



absolute value of the dividend. 



DESCRIPTIVE INFORMATION 



description and function: The contents of $AL, $AH are divided bv the contents of r 
The signed quotient is placed in $M, and the unsigned ^ivSed re^iSSr^s 

placed in $AR. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



symbolic listing £ J 

ASSEMBLED LISTING (x J 
FLOW CHART ( ) 

METHODOLOGICAL 



ANALYSIS 

OTHER 



( 5 
t 1 



ORGANIZATION: RW 



DATE: November , 1961 



.34. 



5BM_221S_ 



hm t 



'wwm*% 



LOGRAM COVER SHEET 



A 



Ofvtoiots 



logramname Divide - Double Length 

MNEMONIC DV2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 
1LBD 026 



NUMBER OP CELLS 



11*8 



CALLJNG SEQUENCE DVS/O 



texfccutibN tiMb io&iis 



SCRATCH PAD CELLS APl>EOTKBl 
&IC 



DATATYPE 



Fixed Point 



ACCURACY* ■ 28 tits 



restrsctsons The machine overflew indicator will be set if the absolute value of the 

divisor is legs than the absolute value of the dividend. 

DESCRIPTIVE INFORMATION 



descrspyson and functions The contents of $AL, $AR and $QL, $QR are divided by the 

contents of G, G+l. The quotient is placed in $AL, $M* The value left in $QL» 

$QB is meaningless « 



BYs ISD Staff 



ATTACHMENTS 



ORGANS 2AT80N8 RW 



SYMBOLIC LSST1NG J 
ASSEMBLED LiSTJNG {x 

plow chart ! 

methodological - 



ANALYS8S 
OTHER 



DATES November, 1961 
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/ 





LOGRAM COVER SHEET 






Thomfxor A«m<s Woeidri«8g# Inc. 



logram name Branch Unconditional 



MNEMONIC 



BUN 



LIBRARY SERIAL. NO. 

1L EG- 02.7 



USAGE INFORMATION 



NUMBER OP CELLS 3 



CALLING SEQUENCE BUN/0 



EXECUTION TIME! 36^3 

SCRATCH PAD CELLS AffECTEDs 
$IC 



DATA TYPE 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions An unconditional branch to the address in location G 
is executed. 



WRITTEN BYs [ SI) St 



ATTACHMENTS 



ORGANIZATION* RW 



SYMBOLIC LISTING « } 

ASSEMBLED LISTING (X J 

FLOW CHART ( I 

METHODOLOGICAL 

ANALYSIS i 5 

OTHER i S 



DATES November, I96I 



-^6- 





WW 




L06RAM COVER SHEET 



£sa> 



Thotnpton Ramo Wboldridge Inc 
WVt Olvi«( n 



LQGRAM NAME 
MNEMONIC 



Branch on Positive Accumulator 



BPN 



LIBRARY SERIAL NO. 

1L EB 028 



OF CELLS 5 



CALLING SEQUENCE BM/G 



EXECUTION TIME; If ($AL) positive! ^8jiS 
If ($AL) negative; 66\xb 

SCRATCH PAD CELLS AFFECTEDs 

$IC 
$AL 



DATA TYPE 
RESTRICTIONS 



ACCURACY* 



DESCRIPTIVE INFORMATION 



description and function, if the contents of $AL are positive a branch to the address 
in location G is executed. 



WRITTEN BY: isd Staff 



ATTACHMENTS 



SYMBOLIC LISTING { J 

ASSEMBLED LISTING (x) 
FLOW CHART {J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



< 



■37- 



ORGANIZATSONs rw 



DATEs November, 1961 



rnoiui •9-s a 



M/WWM*M 



LOGRAM COVER SHEET 



tia 



Thompson Ramo Wboldridge Inc. 
WW Division 



logram name Branch on Minus Accumulator 



MNEMONIC 



BMN 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EB 029 



NUMBER OF CELLS 5 



CALLING SEQUENCE BMN/G 



EXECUTION TIME: If (fa) negative! kQ\l8 
If ($AL) positive: 66us 

SCRATCH PAD CELLS AFFECTED! 

$IC, $AL 



DATA TYPE 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions if the contents of $AL are negative, a branch to the address 
in location G is executed. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



ORGANIZATIONS RW 



SYMBOLIC LISTING I ) 

ASSEMBLED LISTING ( X) 

FLOW CHART ( J 

METHODOLOGICAL 

ANALYSIS i ) 

OTHER C ) 



DATEs November, 1961 



.38- 



LOGRAM COVER SHEET 



Thompson Rsmo WooldVidge Inc 

mitt Division 



logram name Branch to Accumulated Address 

MNEMONIC BAN 

USAGE INFORMATION 



LIBRARY SERIAL No. 

1L EJ 030 



NUMBER OP CELLS 2 



CALLING SEQUENCE BAN 



EXECUTION TiMEs 30|iS 



SCRATCH PAD CELLS AFFECTED: 

lie, |al 



DATA TYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



description AND function, An unconditional branch is made to the address in $AL. 



WRITTEN BYs ISD Staff 



SYMBOLIC LISTING ( J 
ASSEMBLED LISTING (x } 
FLOW CHART { I 

METHODOLOGICAL 

ANALYSIS 4 J 



ORGANIZATIONS RW 



DATEs November, 1961 



OTHER 



I ) 



■39- 



>JBM_ 



LOGRAM COVER SHEET 



Thompson Runno Wooldrldg* Inc. 

nwoivkton 



logram name Branch on Overflow 

MNEMONIC BVH 

USAGE INFORMATION 



LIBRARY SERIAL NO. 
1L EB 031 



NUMBER OF CELLS Ij. 



CALLING SEQUENCE BVIY/G 



EXECUTION TlMEs 36jJS 
SCRATCH PAD CELLS AFFECTED! 



DATA TYPE 



RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



descr^on amd fumctioh, If the overflow indicator is set a branch to the address 
in location G is executed. The overflow indicator is then reset to zero. 



WRITTEN BYs ISD Staff 



SYMBOLIC LISTING ( 5 
ASSEMBLED LISTING (xj 
FLOW CHART { J 
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LOGRAM cover sheet 
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Thompson Ramo Wooldrldg* Inc 
Diviilon 



logram name Branch on Divide Check 
Mnemonic BDK 

USAGE INFORMATION 



LIBRARY SERIAL No. 

1L.EB 032 



NUMBER OF CELLS 6 



CALLING SEQUENCE BDK/G 



EXECUTION TIMES 60|iS 
SCRATCH PAO CELLS AFFECTED: 



DATATYPE 
RESTRICTIONS 



ACCURACY* 



DESCRIPTIVE INFORMATION 



iffooItTo^P T CT, °* /? th J l ^ enba ° f * DK are ° ne > a branch to «» address 
in location G is executed and $DK is set to zero. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING ( J 

ASSEMBLED LISTING (x J 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS ( ) 

OTHER ( J 



ORGANIZATION: RW 



DATE: November, 1961 
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lOGRAM COVER SHEET 



Thompson Bsm© Wfeoldrldge Ifi 
Mm/ Division 



LOGRAM NAME 
MNEMONIC 



Branch on Accumulator Zero - Single Length 



BZ1 



USAGE INFORMATION 



LIBRARY SERIAL NO. 
1L EC 033 



£R OF CELLS 5 



CALLJNG SEQUENCE BZl/0 



EXECUTION TBMEs IfQfrfi 



SCRATCH PAD CELLS AFFECTED! 



DATA TYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



description and functioni If the contents of $AL are zero, a branch to the address 

In location is executed. 



written BYs 1 3D Staff 



symbolic listing f 5 

ASSEMBLED listing C x 1 

FLOW CHART ( J 

METHODOLOGICAL 

ANALYSIS i J 

OTHER ( } 



ORGAN! 2ATIONS Rtf 



DATEs November, 1961 
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COVER SHEET 



Z& 



Thompson A»ma Wooldrldgt 

UK W Division 



LQGRAM NAME 
MNEMONIC 



Branch on Acevramlator Zero - Double Length 



BZ2 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EC 03^ 



NUMBER OF CELLS ■ . g 
CALLING SEQUENCE BZ2/G 



EXECUTION TIME* gg^g 
SCRATCH PAD CELLS AFFECTED? 

$10, $AL> $AR 



DATATYPE 
RESTRICTIONS 



ACCURACY: 



DESCRIPTIVE .INFORMATION 



DESCRIPTION AND FUNCTIONS T-P 4-U„ ~~ a. jl ^ A., j. 

ad^ess in locate l8 «^ " " *"" *** "** "*' ' t" 7 "* *° «» 



WRITTEN BY j ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING C 5 

ASSEMBLED LISTING (x S 

FLOW CHART J } 

METHODOLOGICAL 

ANALYSIS ( J 

OTHER 5 ) 



ORGANIZATIONS RW 



DATB November, 1961 
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LOGRAM COVER SHEET 



A 






lcgram name Compare .Eftt&l ■* ■ Single Length 

MNEMONIC EEL 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EE 035 



NUMBER OF CELLS $ 



CALLING SEQUENCE eEL/G/H 



execution times |C%s 



SCRATCH PAD CELLS AFFECTED: 

$ic, $al, $ri 



DATATYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



description and functions if the eantents ®f $AL equal the content* of 0, a teanch 
. t$ ; location a oecurs* 



BYs ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING { 

ASSEMBLED LISTING t X 

FLOW CHART ( 

METHODOLOGICAL 
ANALYSIS "( 

OTHER I 



ORGANIZATIONS . RW 



DATE! November, 1961 
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LOGRAM COVER SHEET 



«& 



FhoroD^on d«f;w Woolrfrldge lot, 
P^fWw Otvtsito-iiii 



logram name Compare Equal - Double Length 

MNEMONIC CE2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L-EE 036 



NUMBER OP CELLS 13 



CALLING SEQUENCE CE2/G/H 



EXECUTION TIMES ikk 



|1S 



SCRATCH PAD CELLS APFECTEDs 

&IC #AR 

|al |ti 



DATA TYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTIONS Tf +>,«, „^~+ 4 -. A.-r a. 

a branch +n iIh ff contents of $AL, $AR equal the contents of G, 0+1, 

a orancn oo location H occurs. 



WRITTEN BYs ISD Staff 



SYMBOLIC LISTING ( J 

ASSEMBLED LISTING (x? 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS I J 

OTHER i J 
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LOGRAM COVER SHEET 
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Thompson Rsmo Wboldridge liw. 
WW Division 



logramname Compare Greater 

MNEMONIC CGI 

USAGE INFORMATION 



- Single Length 



LIBRARY SERIAL NO. 

1L EE 0'37 



number of cells 9 

CALLING SEQUENCE CGl/O/H 



EXECUTION TIMEs lOSjiS 



SCRATCH PAD CELLS AFFECTEDs 



DATA TYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



DESCR.PT.ON and funct.on, if the contents of {jSAL, are equal to or greater than the 
contents of G, a branch to location H occurs. greater xnan tne 



WRITTEN BY! ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING i ) 
ASSEMBLED LISTING ( xj 
FLOW CHART ( J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



( I 
f I 



RM 22 t 8 



ORGANIZATION! R¥ 



DATEs November, 1961 
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LOGRAM COVER SHEET 



A 



MUM Wv'rW 



logramname Compare Greater - Double length 

MNEMONIC CG2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EE 038 



NUMBER OF CELLS ±k 



CALLING SEQUENCE CG2,/G/B 



EXECUTION TIME: 



150^8 



SCRATCH PAD CELLS AFFECTED* 

$ic, Uh $ar, $ri 



DATA TYPE 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE SNF0RMATI0N 



description and FUNCTION, If the contents of $AL # $AR are greater than or equal to 
the contents of Q f G41 a branch to location H occurs. 
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LOGRAM COVER SHEET 



A 



Thompson Rome WooldiMgc Ir 
WPf Dlvitlon 



logram name Compare Less - Single Length 

MNEMONIC CL1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L E.E 039 



NUMBER OF CELLS 9 



CALLING SEQUENCE CH/g/U 



EXECUTION TIMES 108jiS 



SCRATCH PAD CELLS APFECTEOs 

$10, $AL, $T1 



DATA TYPE 
RESTR8CTIONS 



ACCURACY! 



descriptive' information 



DESCRIPTION AND FUNCTION: If the contents of $AL ^e les0 thm %he contentg Qf Q 

a branch to location H occttrs. 



WRITTEN BYj ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING 4 J 
ASSEMBLED LiSTSNG (X J 
FLOW CHART I S 

METHODOLOGICAL 
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OTHER 
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LOGRAM COVER SHEET 



&sa 



Thompson Rmo Wtoldrldge Inc. 

W^W Oivitlnn 



logramname Compare Leess - Double Length 
mnemonic CL2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EE 040 



NUMBER OF CELLS lk 



CALLING SEQUENCE CL2/g/B 



EXECUTION TIME! I5OU8 



SCRATCH PAD CELLS AFPECTEDs 

$IC> $AL } $AR, $T1 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTION. If the contents Of $AL, $AR afe less than the contents 

of Q, G+l, a branch, to location H occurs . 
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LOGRAM COVER SHEET 



A 



Vv W Ut /ItJIv'^ 



logram name Teat and- Decre^est 

MNEMONIC TBN 

USAGE INFORMATION 



Library serial no. 
il ej o4i 



NUMBER OF CELLS 9 



CALLING SEQUENCE ?!?M/G/H 



EXECUTION TIME* lOSjiS 
SCRATCH PAD CELLS APPECTEDs 

lie, #$W 



DATA TYPE 



Fixed Point 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description i and functions The contents of location are decremented % one* If 
the contents -of them equal. gero^.a branch to location H occurs. 
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SYMBOLIC LISTING t 
ASSEMBLED LISTING ( x 
FLOW CHART « 

METHODOLOGICAL 



ANALYSIS 
OTHER 
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LOGRAM COVER SHEET 



Thompson Ramo Woeldrirfts tm 



logram name Link Jump 



MNEMONIC 



LJN 



LIBRARY SERIAL NO. 
1LEH 042 



NUMBER OP CELLS 5 



EXECUTION TIME; 



CALLING SEQUENCE UN/a/! 



SCRATCH PAD CELLS AFFECTED! 



$10 



DATA TYPE 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functioni The address of the next logram starting address 

at G and a branch to the address In H is executed. 



Is stored 



WRITTEN BYs I8D Staff 



organization? rw 



symbolic listing I } 

ASSEMBLED LISTING C* } 
FLOW CHART I J 

METHODOLOGICAL 
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Thompson R»mo Wboldrldfc 
Division 



BHWBfW*«MMiow=rBWWJT,ii«wse»s 



LOGRAM NAME Halt and Proceed 



MNEMONIC 



HEN 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L EA OJ+3 



NUMBER OF CELLS 3 



CALLING SEQUENCE HEN/G 



EXECUTION TIMES 3%8 



SCRATCH PAD CELLS AFFECTED: 

$IC 



DATA TYPE 



ACCURACY* 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function: If the computer is running in the FLAG mode, a halt- 

will occur. Upon restart it will branch to location 0. 
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ATTACHMENTS 



ORGANIZATION: RW 



SYMBOLIC LISTING C ? 

ASSEMBLED LISTING (x) 

FLOW CHART { J 
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IQGRAM COVER SHEET 



Asa 



Thompson ftsmo WooWr<<«5|* Iw 
HW Division 



logramname Leave Interpretive Mode 

MNEMONIC LVH 

USAGE INFORMATION 



Library serial no. 

1L EH 044 



NUMBER OP CELLS 5 



CALLING SEQUENCE LW/g/H 



EXECUTION TIMES g^e 



SCRATCH PAD CELLS AFFECTED: 
$IC, $RET 



DATA TYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



description and function. An unconditional branch is made to location H vhich 

Tttw* MS??? *?* W i tte ? ln i lo ^ d language. The address 0*111 be stored 
at JRET. When^the logand subroutine ie completed, the logand executed to return 
to the instruction at will be LP/IV4KET. execuxea uo return 



WRITTEN BY! ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING ( J 

ASSEMBLED LISTING (x) 

FLOW CHART { } 

METHODOLOGICAL 

ANALYSIS { J 

OTHER ( J 



ORGANIZATION! RW 
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LOGRAM COVER SHEET 



€XS, 



Thompson Ramo WooWrtflf 
■W CMvitlon 



logram name Numeric Left Shift - Single Length 



MNEMONIC 



NL1 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L DB 0^4-5 



NUMBER OF CELLS 13 



CALLING SEQUENCE NLl/n 



EXECUTION TIMES (l2G + 3n) \XB 



SCRATCH PAD CELLS AFFECTED: 

$1C, $AL 



DATA TYPE 



ACCURACY! 



RESTRICTIONS 0<n41^ 



DESCRIPTIVE INFORMATION 



D e M^ ,0 ^ + N ^T^ ON, <*?* ^ ntentB 0f *"• are Shmed left n ^ces. Bits 
shifted out of hit position 1* are lost, and the vacated positions are filled 
with zeros. The sign of $AL is unchanged. 
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ASSEMBLED LISTING (x) 

FLOW CHART ( J 

METHODOLOGICAL 

ANALYSIS ( ) 
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10GRAM COVER SHEET 



&sa 



Thompson ftamo Wboldridgc Inc 
Division 



logramname Numeric Left Shift 

MNEMONIC NL2 

USAGE INFORMATION 



Double Length 



LIBRARY SERIAL NO. 

1L DB 046 



NUMBER OF CELLS 2k 



CALLING SEQUENCE 



WL2/n 



EXECUTION TIME, J* "^ JlS* 3 ^ 8 %x 

If fi>15: (2l6+3(n-15))}is 

SCRATCH PAD CELLS AFFECTED: 
$10, $AL, $AR 



DATA TYPE 



RESTRICTIONS £ n 4 2<? 



DESCRIPTIVE INFORMATION 



ACCURACY! 



D ^?t7lZTir^ OHi « + ? e T % Tf ot $AL ' $AR are 6hmed left n p lacee - Bits 

shifted out of bit position lfc of $AL are lost and the vacated positions are filled 
with zeros. The sign of $AL is unchanged. ea 
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FLOW CHART ( J 

METHODOLOGICAL 
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LOGRAM COVER SHEET 



A 



Thompson Same Weoldridt* 

ItWDMalon 



logram name Numeric Left Shift 

MNEMONIC Nik 

USAGE INFORMATION 



- Quadruple Length 



LIBRARY SERIAL NO. 
1L DD 0^7 



NUMBER OF CELLS 60 



CALLING SEQUENCE NlA/n 



DATA TYPE 



RESTRICTIONS . (a n £ 29 



DESCRIPTIVE INFORMATION 



EXECUTION TIME: If n ^ ■*$'' (329+3n)ns 

If »^15s (3W+6(n-15))jis 

SCRATCH PAD CELLS APFECTEDs 

$IC |QR 

J5AL |T1 

ffiR $T2 

^QL 

ACCURACY* 



TSZ2T f<F ZZ** ** COntents 0f ^ ♦« "* **,<*» are shifted left 
n Places. Bits shifted out of bit position lA of $AL are lost and the vacated 
positions are filled with zeros. The sign of $AL is unchanged 
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FLOW CHART ? J 

METHODOLOGI CAL 
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LOGRAM COVER SHEET 



A 



Thompson Ramo Wtooldridga Inc. 
■8Wo<v4»ion 



uogramname Numeric Right Shift 

MNEMONIC NR1 

USAGE INFORMATION 



- Single Length 



LIBRARY SERIAL. NO. 

" -XL -DA 0^8 



NUMBER OF CELLS 21 



CALLING SEQUENCE 



MRl/n 



EXECUTION TIMB (138 + 3n ) m 

SCRATCH PAD CELLS AFFECTED: 
$IC, $AL 



DATA TYPE 



Fixed Point 



RESTRJCTIONS ©< n ^ l4 



DESCRIPTIVE INFORMATION 



ACCURACY! 



DESCRiPTION AND FUNCTIONS The crm+Pn+a nf &AT „*.- mW *i j j, ^ 

«„4„.!„ ij „ a.„ . contents or $AL are shifted right n places. The 

original sign of $AL is propagated. ^ xae 



WRITTEN BYs ISD Staff 
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DATEi November, 1961 




LOGRAM COVER SHEET 



A 



Thompwn R»mo Woeldrldg* Inc. 
OMtlon 



logram name Numeric Right Shift * Double Length 

MNEMONIC NR2 LIBRARY SERIAL NO. 

1L DA 0if9 

USAGE INFORMATION 



NUMBER OF CELLS JQ 



CALLING SEQUENCE HR2/n 



EXECUTION TIMES If H405« 252 + 3ti (IS 

If n>l5s 3^ + 3(n-15 )ne 

SCRATCH PAD CELLS APPECTEOs 

$IC, $AL, $AR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 0^ n^t 29 



DESCRIPTIVE INFORMATION 



original sign of $AL is propagated. 
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ORGANIZATIONS RW 



SYMBOLIC LISTING ( ) 
ASSEMBLED LISTING (x J 
FLOW CHART ( } 

METHODOLOGICAL 
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WWM*M 



10GRAM COVER SHEET 



Thompaon Ratno Wooidrldw inc. 

CKviulOf; 



LOGRAM NAME 
MNEMONIC 



Numeric Right Shift * Quadruple Length 



USAGE INFORMATION 



NUMB ER OP CELLS gl 



CALLING SEQUENCE ftRk/tl 



DATA TYPE 



Fixed Point 



LIBRARY SERIAL NO. 
1L DC 050 



EXECUTION TIMES If a ^ 1 5 ! (330+9n)|AP w 

If tt >15* (312+6(m-i5)) fl 8 

SCRATCH PAD CELLS APPECTEDs 

■me. to $T2 

JiAL $QR 

&AR $T1 

ACCURACY! 



RESTR8CT10NS <r ':R C . 2Q 



DESCRIPTIVE INFORMATION 



rsr.rs^su Ztt£«L&r te •• - -*- **» 



WRITTEN BYj ISD Staff 
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LOGRAM COVER SHEET 



A 



Thompson fttmo WoalcMtt •*«.. 
WW Division 



logram name Logical Left Shift 

WNEMONIC LL1 

USAGE INFORMATION 



«* Single Length 



LIBRARY SERIAL NO. 

IX. DF.051 



NUMBER OF CELLS Q 
CALLING SEQUENCE LLI/bi 



EXECUTION TIME? ($£/+3n)\M 



SCRATCH PAD CELLS AFFECTED? 

$IC> $AL 



DATA TYPE 



Jliced. Point 



RESTRICTIONS Q & (jft ^ J^ 



DESCRIPTIVE INFORMATION 



ACCURACY! 



3™^?°"' ^cateataof $AL are shifted left n places. Bits 
shifted out of $AL are lost .ant aeros are Inserted in the vacated positions. 
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10GRAM COVER SHEET 



£a± 



Thompson Name WootdrMg* Inc. 
WW Division 



logram name Logical Left Shift -. Double Length 



MNEMONIC 



LL2 



USAGE INFORMATION 



LIBRARY SERIAL. N6. 

1L D? 052 



NUMBER OF CELLS 21 



CALLING SEQUENCE LL2/n 



EXECUTION TIMES If n4l5f (lM-+3n)n8 

Ifn>15t (20l|.+3(n-15))suis 

SCRATCH PAD CELLS AFFECTED! 

$IC, $AL, $AR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



0< n4 30 



DESCRIPTIVE INFORMATION 



^ZZ A 7TZ! OH : ^ C ° ntentS ° f **** *« "™ shifte * left n places. The 

ehiftS ™tf J \t he i™ ° rd !r position of *** ^ e ^Hed with zeros, and bits 
shifted out of the sign position are lost, ««.«i*b 



WRITTEN BY! 



151!) atnff 



ATTACHMENTS 



ORGANIZATION* RW 



SYMBOLIC LISTING ( ) 

ASSEMBLED LISTING C 1 

FLOW CHART 5 3 

METHODOLOGICAL 



datej November, I.96I 



ANALYSIS 

OTHER 
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FORM 221S 



I 



10GRAM COVER SHEET 



A 



inomp$of( ram© wto<]>Hfri(9|p Inc. 



logramname Logical Eight Shift 

MNEMONIC LR1 

USAGE INFORMATION 



- Single Precision 



LIBRARY SERIAL NO. 
II, DE 053 



NUMBER OF CELLS <? 



CALLING SEQUENCE UO/n. 



EXECUTION TIMES (gg + 3 n ) |iS 

SCRATCH PAD CEuLS AFFECTEDs 

$1C, $AL 



DATA TYPE 



Fixed Baint 



ACCURACYs 



RESTRICTIONS . £ U- A I5 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTION, ^ ^^3 of $AL ^ e 

shifted out of $AL are -Int. Positions vacated »™ f^^ + S . Sff! B " MtS 



itositioas- vacated are filled with zeros. 
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form ms 



MM 




WS™& 



tOGRAM COVES? SHEET 



Thompson Rsmo W&ekirldft Inc 



logram name Logical Right Shift, Double Length 



MNEMONIC 



IjR2 



USAGE INFORMATION 



LIBRARY SERIAL NO 

1L-DE 054 



NUMBER OF CELLS 21 



CALLING SEQUENCE LRg/n 



EXECUTION TIME! lf ^-4X5>, (3M+3n))18 

If n >15| (2(A+3(n- 

SCRATCH PAD CELLS APPECTEDi 
1 t $AR; $AL 



datatype Fixed Point 



RESTRICTIONS < ' XL < 30 



DESCRIPTIVE INFORMATION 



ACCURACY! 



SEE? ™ J MD J I K? ,0 ?« ^ contents of *«* ♦« a 1 * 6 shifted right n placee, Bits 
shifted out of $AL, $AR are lost. Vacated bits are filled with zeros. 
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LOGRAM COVER SHEET 



£sa> 



Thompson Ramo Wboldrio'ge Inc. 
RW Division 



LOGRAM NAME Float j^ffc . g lngle ^ngbb. 

MNEMONIC FL1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

II. DP 055 



NUMBER OF CELLS 8 



CALLING SEQUENCE FLl 



EXECUTION TIME! (84 + 3n)|iS 



SCRATCH PAD CELLS AFFECTED: 

$IC, $AL, $m, $T1 



DATA TYPE 



ACCURACY? 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



differ. The number of positions shifted is placed in $AR. 
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SYMBOLIC LISTING ( ) 

ASSEMBLED LISTING ( 5 

FLOW CHART { } 

METHODOLOGICAL 

ANALYSIS ( J 

OTHER ( J 



roan m§ 



ORGANIZATION! RW 



datei November. 196l 
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ff sSS S 



Thompson Rsmo W-wldridg* Inc. 

SWWtWvMofi 



logramname Float Left - Double Length 



MNEMONIC 



FL2 



LIBRARY SERIAL NO. 

1L DP 056 



NUMBER OF CELLS 18 



EXECUTION TIME: (I98 + 3a)u8 



CALLING SEQUENCE FL2 



SCRATCH PAD CELLS AFFECTEDs 
felC $QL 
BAL $QR 
&AR 



DATA TYPE 



ACCURACY? 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



DESCRIPTION AND FUNCTIONS The COHtents Of 



are shifted left until hits 



14 and 15 of $AL differ. The number of positions shifted will be placed in $QR 



WRITTEN BYs 1 3D Staff 



ORGANI 2AT80N8 Ry 



SYMBOLIC LISTSNG ( } 

ASSEMBLED LISTING fee $ 

FLOW CHART 5 J 

METHODOLOG5CAL 

ANALYSIS i J 

OTHER $ 5 



dates November, IS 



-65= 



FORM 22S8 



M/WWM^M 



LOGRAM COVER SHEET 



A 



Thompton Ramo WMkMhl* Inc. 
KWOMflon 



logram name One's Complement of Accumulator - Single Length 

MNEMONIC Offl 



USAGE INFORMATSON 



LIBRARY SERIAL N© 

1L FE 057 



NUMBER OF CELLS 5 



CALLING SEQUENCE QQX 



EXECUTION TIME.' JO )IS 
SCRATCH PAD CELLS AFFECTED: 

$IC, $At, 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



ACCURACY: 



DESCRIPTIVE JNFORMATiON 



DESCRIPT.ON AND .UNCTION: ft, one , s cmpixm of $AL lfl ^^ ^ ^ 



WRITTEN BY: -ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING ( J 
ASSEMBLED LISTING (X J 
FLOW CHART | j 

METHODOLOGICAL 



ANALYSIS 
OTHER 



« I 

i i 



-66- 



ORGANIZATION: -RW-- 



DATE: November,' 1961 



I 



,1/lTE-l 



LOGRAM COVER SHEET 



A 



Thompson Namo Waoldridgt If 



logram name One's Complement of Accumulator - Double Length 



MNEMONIC 



0C2 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FE O58 



NUMBER OF CELLS 8 



CALLING SEQUENCE 0G2 



EXECUTION TIME: 



96us 



SCRATCH PAD CELLS AFFECTED! 
$1C, $AL, $AR 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



XT™ XLTET tte one " «-*--* ° f «- «— * - ♦*. ♦« * 



WRITTEN BYs I SI) Stafj 



ATTACHMENTS 



ORGANIZATION! RW 



SYMBOLIC LISTING ( ) 
ASSEMBLED LISTING (■;.;) 
FLOW CHART S J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



5 9 



FORM 2215 



dates November, 1961 



-6?» 



I 



^m/wwm*M 



10GRAM COVER SHEET 



A 



logramname insert - Single Length 



MNEMONIC 



HI 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FD 059 



NUMBER OP CELLS *7 
CALLING SEQUENCE TJI/G/H 



EXECUTION TIME? 96|IB 



SCRATCH PAD CELLS APPECTl 



DATA TYPE 



Fixed Point 



ACCURACY? 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



5^ 9 T ™McnoM, This logram comMnes portions of tvo vords into $AL 
"£En» SJ. ^ m8k l0cated at G contro1 the Wts of $AL to toe inelMed 
cSded ^ maSk C ° atr01 the POrtl0n 0f the «*«S S H to S int 



BY* ISD Staff 



ATTACHMENTS 



ORGANIZATIONS B¥ 



SYMBOLIC LISTING { 

ASSEMBLED LISTING «X 

FLOW CHART { 

METHODOLOGICAL 
ANALYSIS | 

OTHER ( 



FORM 221S 



DAT© November, I96I 



-68- 



I 




/wrasi 



LOGRAM COVER SHEET 



A 



Thompson flame Wooldridg* Inc. 
SIWoMllon 



logram name Insert * Double Length 

MNEMONIC JKfg 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L YD 060 



NUMBER OP CELLS If 



CALLING SEQUENCE HJ2/g/H 



EXECUTION TIMES 222jiS 

SCRATCH PAD CELLS AFFECTED* 

$IC, $AL, $AR, $21 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function* TM.B logram combines portions of two double length 

IZt 8 l^J^Jf \ ^ MtS ° f the *** located at °> 0+1 controftne 
bits of $AL, JAR to be included. "Zero? bits of the mask control the portion 
of the contents of H, &-1 to be inserted, po^xon 



written bys ISD Staff 



ATTACHMENTS 



SYMBOLIC listing ( 5 
ASSEMBLED LISTING {X } 
FLOW CHART I J 

METHODOLOGICAL 



ORGANIZATION: B¥ 



dates Sot ember o 19S1 



ANALYSIS 
OTHER 



( ) 

c s 



M/mwrn^M 



LOGRAM COVER SHEET 



<gsa 



Thompson Ramo Wooldrldge Inc. 
WW Division 



logram name Inclusive OR - Single Length 

MNEMONIC 0R1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FB 06l 



NUMBER OF CELLS If 



CALLING SEQUENCE OSl/O 



EXECUTION TIME! tji^g 
SCRATCH PAD CELLS AFFECTEDs 



DATA TYPE 

RESTRICTIONS 



ACCURACY* 



DESCRIPTIVE INFORMATION 



D ^Z°tT° FU T°Z ^ C ° ntentS ° f G are cooped 'with the corresponding 
bits of $AL a) if corresponding bits are zero, the result is zero. 

b) if either of the corresponding bits is one. the 
result is one. 



The results are placed in $AL. 



WRITTEN BYs ISD Staff 



ATTACHMENTS 



FORM JBI8 



SYMBOLIC LISTING ( ) 

ASSEMBLED LISTING (X J 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS C 1 

OTHER 5 } 



ORGANIZATIONS RW 



DATE! November, 1961 



■TO. 




LOGRAM COVER SHEET 



£& 



Thompson Rime Wbold riug« lite. 
WvWort 



logramname Inclusive OR -Double Length 

MNEMONIC 0R2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FB 062 



NUMBER OP CELLS f 
CALLING SEQUENCE QR2/0 



EXECUTION TIMES $0(16 



SCRATCH PAD CELLS AFFECTED* 
$IC, $AL, $AR 



DATATYPE 
RESTRICTIONS 



ACCURACY! 



DESCRIPTIVE INFORMATION 



1T" PT i°;r D r NCT,ON8 ^ eontents «> f <V CWL are compared with the corresponding 

hits or <pAIj? $AR 

a) if corresponding bits are zero, the result Is zero. 

b) if either of the corresponding bits is one the result 
is one. 



WRITTEN BY* ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING i S 
ASSEMBLED LISTING (x I 
FLOWCHART I J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



( J 
t ) 



ORGANIZATION! RW 



dates ■ November, 1961 



FORM 2218 



-71- 



M/W 




»|| 



LOGRAM COVER SHEET 



aa 



Thompson Ramo Wtxildridgg Inc. 
CNvltlon 



logram name Dot G(AND) - Single Length 

MNEMONIC DG1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FA 063 



NUMBER OF CELLS I4. 



CALLING SEQUENCE DGl/G 



EXECUTION TIME: 5^8 



SCRATCH PAD CELLS AFFECTED: 



DATA TYPE 



Fixed Point 



ACCURACY: 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function: The contents of G are compared with the corresponding 
bits Of $AL » SJB A , re, 

a) if the corresponding bits are ones, the result is one. 

b) if either of the corresponding bits is a zero, the 
result is a zero. 

The results are placed in $AL. 

WRITTEN BY: ISD .Staff 



ATTACHMENTS 

SYMBOLIC LISTING { ) 

ASSEMBLED LISTING (x) 

FLOW CHART C } 

METHODOLOGICAL 

ANALYSIS C J 

OTHER f S 



ORGANIZATION: RW 



DATE: November, 1961 



•72- 



FORM 2218 




LOGRAM COVER SHEET 



A 



Thompson R«mo Wboldridg* In*. 
Division 



uogram name Dot g(AND) - Double Length 

MNEMONIC DG2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L FA 06k 



NUMBER OF CELLS 'J 
CALLING SEQUENCE DG2/G 



EXECUTION TIMEl 90|iS 



SCRATCH PAD CELLS AFFECTED! 



DATA TYPE 



Fixed Point 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



D ^s R, o T f ^ ^ CT,ON, ^ C ° ntentB ° f °' M "" CQ ^ ared *** the ^responding 

a) If the eorreepondlng bits are ones, the result Is one. 

b) if either of the corresponding bits is a zero, the 
result Is zero. 



The results are placed In $AL, $AR. 



WRITTEN BY! 



ATTACHMENTS 



SYMBOLIC LISTING ( ) 

ASSEMBLED LISTING ( ) 

FLOW CHART « ) 

METHODOLOGICAL 



ORGANIZATION! 



DATE! 



ANALYSIS 
OTHER 



i ) 
i j 



-73- 



FORM 221S 



I 



mW/WWMyt 



LOGRAM COVER SHEET 



Thompson Rsme WaoJAI«<8« inc 
SSWIf Division 



logram name Binary to BCD 

MNEMONIC BBD 

USAGE INFORMATION 



LIBRARY SERIAL tit). 

1L AE 065 



NUMBER OF CELLS If. 3 



EXECUTION TIME: 983flS 



CALLING SEQUENCE BBD 



SCRATCH PAD CELLS AFFECTED: 

\IQ pi 
&AL $T2 
BAR 



OAT A TYPE 



ACOJRACY8 



restrictions The number must be positive sad not exceed 230 Mk. 111 ni 
(39,999*999). ■' ^'"'8' 

DESCRIPTIVE INFORMATION 



description and function, ^ least significant 86- bits of *AL, $AR are converted 
to one 2-bit and seven 4-bit BCD Character s and placed in $AL, $AR right adjusted. 



WRITTEN BY! ISD Staff 



ATTACHMENTS 



ORGANS ZATIONi R¥ 



FORM 22« S 



SYMBOLIC LISTING ( ) 

ASSEMBLED LISTING CxJ 

FLOW CHART ( ! 

METHODOLOGICAL 

ANALYSIS J 8 

OTHER C I 



DATES November, I.96.I 



■ 7 U- 





/ 






(WJ| 



LOGRAM COVER SHEET 



&aa> 



Thompson R»mo Wooldridge Inc. 
RWOiviilon 



logram name BCD to Binary 

MNEMONIC BBN 



LIBRARY SERIAL NO, 

1L AE 066 



USAGE INFORMATION 



NUMBER OF CELLS 6 J 



CALLING SEQUENCE BBK 



EXECUTION TIMES 9^5(18 



SCRATCH PAD CELLS AFFECTED: 
$IC, $AL, $AK, $T1 



DATA TYPE 



ACCURACY." 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functions The contents of $AL } $AR are treated as one 2-bit and 

seven 4-bit BCD characters and are converted to an unsigned binary number, right 
adjusted, and placed in $AL, $AR. 



WRITTEN BYi ISD Staff 



ATTACHMENTS 



ORGANIZATIONS rw 



symbolic listing C I 

ASSEMBLED LISTING (x) 

flow chart J S 

METHODOLOGICAL 

ANALYSIS { } 

OTHER C J 



FORM 2218 



DATEs November, 1961 



■75- 




/ 





LOGRAM COVER SHEET 



&& 



Thompson Ramo Wooldrldgi ln«. 
WW Division 



LOGRAM NAME Move 



MNEMONIC 



MVK 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L AC 067 



NUMBER OF CELLS 8 



CALLING SEQUENCE MVN/g/H/ii 



EXECUTION TIMES (l08 .+ 12n)uS 



SCRATCH PAD CELLS AFFECTED! 



$IC 



DATA TYPE 



ACCURACY! 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and functionj This instruction moves n 15-bit words,, starting at G, 
to locations H through H+n-1. 



WRITTEN BY! ISD Staff 



ATTACHMENTS 



ORGAN) ZAT1 ON! RW 



SYMBOLIC LISTING ( I 

ASSEMBLED LISTING Cx J 

FLOW CHART 5 3 

METHODOLOGICAL 

ANALYSIS { ■) 

OTHER i ) 



• l@t= 



DATE! 



ier s 1961 



FORM 2218 



I 




LOGRAM COVER SHEET 



A 



Thompson Ramo Wooldrldga inc. 

RMf Division 



logram name Table Look Up 

MNEMONIC TL1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L GA 068 



NUMBER OF CELLS 21 



CALLING SEQUENCE 



DATA TYPE 



TLl/G/n/Condit ion 
Condition O ctal C ode 
36606 



Equal 
Hot Equal 
Numeric High 
Numeric Low 



36607 
36616 
36617 



EXECUTION TIMES ( 2 16 + 12n)us 

SCRATCH PAD CELLS AFFECTED: 
$IC $0NE 
$AL $T1 
$M0N 

ACCURACY: 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



The content 
in a table, 

DESCRIPTION AND FUNCTION: Satisfied. 

the condition is placed i© $AL. If 
Conditions which terminate the 
Equal - The contents of 
Not Equal - The contents of 
Numeric High - The contents of 



Numeric Low 



the table word 
The contents of 



s of $AL are compared sequentially with n words 
starting at G, until the specified condition is 
The address of the first word which satisfies 
no word is found, zero is placed in $AL. 
logand are: 

'<AL equal to the table word. 

IAL do not equal the table word. 

SAL are algebraically greater than or equal to 

$AL are algebraically less than the table word. 



WRITTEN BY: ISD Vito.it 



ATTACHMENTS 



ORGAN! Z ATI ON: 



SYMBOLIC LISTING C > 

ASSEMBLED LISTING (X J 

FLOW CHART { ) 

METHODOLOGICAL 

ANALYSIS i 1 

OTHER ( ) 



FORM 2Z1 S 



date: November, 1961 



•77- 



I 




/in»i 



LOGRAM COVER SHEET 



£S3t 



Thompson Ramo Weoldridg* Inc. 
WWf Olvidon 



logram name Sine - Single Length 

MNEMONIC SW1 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L CB 069 



NUMBER OF CELLS 8l 



CALLING SEQUENCE SN1 



EXECUTION TIME: 951US 
SCRATCH PAD CELLS AFFECTED: 

$IC>'$AL, $T1, $T2 



DATA TYPE 



RESTRICTIONS 



Fixed Point 



DESCRIPTIVE INFORMATION 



ACCURACY: 11 bits 



DESCRIPTION AND 

in radians scaled 



function: The value in $AL is treated as a signed l^bit argument 
caled 2-3. The signed result is placed in $AL, scaled 2°. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING ( 
ASSEMBLED LISTING (X 
FLOWCHART { 

METHODOLOGICAL 



ANALYSIS 
OTHER 



ORGANIZATION: RW. 



date: November^ 1961 



FORM 2215 



-78- 



I 

MWf/WWM^M 



LOGRAM COVER SHEET 



£s& 



Thompton ftsmo waoldrldee tnc 
MVt Division 



logram name Sine - Double Length 

MNEMONIC SN2 

USAGE INFORMATION 

number op cells %x$ (See Restrictions) 

CALLING SEQUENCE SN2 



LIBRARY SERIAL NO. 

1L CB 070 



EXECUTION TIMES $m^B 
SCRATCH PAD CELLS AFFECTED: 

fee, &T1 &ft $T9 
.lift JST2 {IT5 
$AR $13 <IT6 



DATA TYPE 



Fixed Point 



ACCURACY! 



2k bits 



restrictions Uses MP2S subroutine * 2? cells. 



DESCRIPTIVE INFORMATION 



description and function. The value in #AL> $AR is treated as a signed 29*Mt 
argument in radians scaled 2 3 . The signed result is placed In $AL, $AR, 
scaled 2. 



written bys ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING ( J 
ASSEMBLED LISTING (X J 
FLOWCHART « ) 

METHODOLOGICAL 



ANALYSIS 
OTHER 



« ) 



ORGANIZATION* RW 



date* November, 1961 



FORM 2215 



-79- 




LOGRAM COVER SHEET 



A 



Thompson Ramo Wooldridge Inc. 
RW DMtion 



logram name Cosine - Single Length 



MNEMONIC 



CS1 



USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L CC 071 



NUMBER OF CELLS 86 



EXECUTION TIME: 933H'S 



CALLING SEQUENCE CS1 



SCRATCH PAD CELLS AFFECTED 
$IC, $AL, $T1, $T2 



DATA TYPE 



Fixed Point 



ACCURACY: 11 "bits 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



description and function: The value in $AL is treated as a signed 1^-bit argument 
in radians scaled 2^. The signed fractional result is placed in $AL. 



WRITTEN BY: I CD Staff 



ATTACHMENTS 



ORGANIZATION: RW 



SYMBOLIC LISTING { J 
ASSEMBLED LISTING (X J 
FLOW CHART « ) 

METHODOLOGICAL 



ANALYSIS 
OTHER 



{ ) 
C ) 



FORM 2216 



date: November, I96.I 



-80- 





/ 





* 



LOGRAM COVER SHEET 



4ss 



Thompson Ramo Wootdrltig* Inc. 
Division 



logram name Cosine - Double Length 

MNEMONIC CS2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L CC 072 



number of cells 79 (See Restrictions) 



CALLING SEQUENCE CS2 



DATA TYPE 



Fixed Point 



EXECUTION TIMES 5l8l(iS 



SCRATCH PAD CELLS AFFECTED* 



$AR 



$T1 

$T2 
$T9 



ACCURACY! 



restrictions Uses SN2C subroutines - ikQ cells and MP2S subroutine - 27 cells. 



DESCRIPTIVE INFORMATION 



description and function, The value in $AL, $AR is treated as a signed 29-bit 
argument in radians scaled 2 J . The signed fractional result is placed in 



WRITTEN BY: ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING { 5 

ASSEMBLED LISTING {Xj 

FLOW CHART { } 

METHODOLOGICAL 

ANALYSIS « ) 

OTHER { ) 



ORGANIZATIONS RW 



dates Hovember^ 1961 



-81- 



FORM 2215 




LOGRAM COVER SHEET 



A 



Thompson Ramo Wboldrldge Inc. 
II W Division 



logramname Arc Tangent - Single Length 

MNEMONIC ATI 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L CE 073 



number of cells k-6 (See Restrictions) 



CALLING SEQUENCE ATI 



DATA TYPE 



Fixed Point 



EXECUTION TIME: 555fiS 

SCRATCH PAD CELLS AFFECTED-. 

$IC, $T2 

$AL $T3 

$T1 

ACCURACY! 13 bits 



restrictions Uses 66 cells of AT1TX Table. 



DESCRIPTIVE INFORMATION 



description and function: The value in $AL is treated as a signed lWbit fractional 
argument. The signed result is placed in $AL in radians scaled 2 . 



written by: ISD Staff 



ATTACHMENTS 



SYMBOLIC listing ( ) 

ASSEMBLED LISTING (x ) 

FLOW CHART { J 

METHODOLOGICAL 

ANALYSIS ( ) 

OTHER ( ) 



ORGANIZATION: RW 



date: November, 1961 



-82- 



FORM 221S 




LOGRAM COVER SHEET 



ASA 



Thompson Ramo Wooldridge Inc. 
Division 



logramname Arc Tangent - Double Length 

MNEMONIC AT2 

USAGE INFORMATION 

number of cells 82 (See Restrictions) 

CALLING SEQUENCE AT2 



DATA TYPE 



Fixed Point 



LIBRARY SERIAL NO. 

1L CE 074 



EXECUTION TIME: 2979(IS 



SCRATCH PAD CELLS AFFECTED: 



$IC 

$AL 
$AR 



$11 $Tk 

$T2 

$T3 



ACCURACY: 



?.k bite 



restrictions Uses 66 cells of AT1TX Table 

MP2S Subroutine - 27 cells 
DV2S Subroutine - 91 cells 

DESCRIPTIVE INFORMATION 



description and function: The value in $AL, $AR is treated as a signed 29-bit 
fractional argument . The signed result is placed in $AL, $AR in radians 
scaled 2 U . 



WRITTEN BY: ISD Staff 



ATTACHMENTS 

symbolic listing ( } 

assembled listing (x) 

FLOW CHART ( 5 

METHODOLOGICAL 

ANALYSIS ( ) 

OTHER ( ) 



ORGANIZATION: Ry 



date: November^ 1961 



-83- 



7 ORM 2215 



I 




LOGRAM COVER SHEET 



Zs& 



Thompson Ramo Wooldridge Inc. 
RW Ofvltlon 



logram name Arc - Sine - Single Length 

MNEMONIC aq-l 

USAGE INFORMATION 

number of cells 62 (See Restrictions) 

CALLING SEQUENCE AS1 



DATA TYPE 



RESTRICTIONS 



Fixed Point 

Uses SR1S Subroutine 
AT1S Subroutine 
AT1TX Table 



50 cells 
36 cells 
66 cells 



DESCRIPTIVE INFORMATION 



LIBRARY SERIAL NO. 

1L CD 075 



EXECUTION TIME! l563(iS 



SCRATCH PAD CELLS AFFECTED: 

$AL kl6 
$AR $T7 



ACCURACY! 



13 bits 



description and function! The value in $AL is treated as a signed 1^-bit fractional 
argument. The signed result is placed in $AL in radians scaled 2 K fractional 



written BY: ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING { ) 
ASSEMBLED LISTING (X ) 
FLOW CHART C J 

METHODOLOGICAL 



ANALYSIS 
OTHER 



« ) 
( ) 



FORM 2215 



ORGANIZATION! Rtf 



date! November, 1961 



Sk- 




LOGRAM COVER SHEET 



£S± 



Thompson Ramo Wpoldridge Inc. 
Division 



logram name Arc Sine - Double Length 

MNEMONIC AS2 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L GP O76 



number of cells 95 ( See Restrictions) 

CALLING SEQUENCE AS2 



EXECUTION TIME: 759&>S 



SCRATCH PAD CELLS AFFECTED: 

|ic |ql $T2 

$AL $QR 
$AR $Tl 



DATA TYPE 



Fixed Point 



ACCURACY: 



Zk bits 



restrictions Uses subroutines MP2S - 27 cells, DV2S - 91 cells, AT2S 
SR2S - 75 cells, SR1S - 50 cells and table AT1TX - 66 cells. 

DESCRIPTIVE INFORMATION 



107 cells, 



description and functions The value in the accumulator $AL, $AR is treated as a 
signed 29- bit fractional argument. The signed result is placed in the accumulator 
$AL, $AR in radians scaled 2. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 

SYMBOLIC listing ( ) 

ASSEMBLED LISTING (X 5 

FLOW CHART ( ) 

METHODOLOGICAL 

ANALYSIS i ) 

OTHER ( } 



FORM 2215 



ORGANIZATION: RW 



date: November, 1961 



-85- 




LOGRAM COVER SHEET 



A 



Thompson Ramo Wooldridge Inc. 
RW Division 



logram name Square Root - Single Length 

MNEMONIC SRI 

USAGE INFORMATION 



LIBRARY SERIAL NO. 

1L ,CA 077 



N UMB ER O F CELLS 4 9 



CALLING SEQUENCE SRI 



DATA TYPE 



Fixed Point 



EXECUTION TIME: 606>US 



SCRATCH PAD CELLS AFFECTED; 



$AL 
$AR 



$T1 
$T3 



ACCURACY: 



13 bits 



RESTRICTIONS 



DESCRIPTIVE INFORMATION 



PESCRHpTiGN and JUNCTION; The square root of $AL, $AR is placed in $AL, $AR. 
The scale of the root is. one-half of the scale of the operand, which must he 
scaled evenly,. The- root, is computed to Ik bits- and other bits except lead- 
ing zeros are meaningless. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 

SYMBOLIC LISTING { 

ASSEMBLED LISTING (X 

FLOW CHART ( 

METHODOLOGICAL 

ANALYSIS ( 

OTHER ( 



ORGANIZATION: RVJ 



date: November, 1961 



-86- 



FORM 2215 



I 



jr/vra>i 



LOGRAM COVER SHEET 



Thompson Ramo Wooldridge Inc. 

mm W Diviftion 



logram name Square Root - Double Length 

MNEMONIC SR2 

USAGE INFORMATION 

number of cells 99 ( See Restrictions) 

CALLING SEQUENCE SR2 



DATA TYPE 



LIBRARY SERIAL NO. 

1L CA 078 



EXECUTION TIME: 2280|iS 



SCRATCH PAD CELLS AFFECTED: 



$IC $QR $T3 

$AL $M0N $Tk 

$AR $T1 $T5 

$QL $T2 $T7 



$T8 
$T9 



ACCURACY: 



28 bits 



Restrictions Uses subroutines SR1S - 50 cells, DV2S - 91 cells. 



DESCRIPTIVE INFORMATION 



■to" toTl^lTTT 4^ e t^ r ° 0t ° f thS Signed 59 " Mt n ™ ber in *AL* $AR, 
$QL, $QR is placed in $AL, $AR. The resulting contents of $QL, $QR are meaningless. 



WRITTEN BY: ISD Staff 



ATTACHMENTS 



SYMBOLIC LISTING { ) 
ASSEMBLED LISTING (X) 
FLOW CHART ( ) 

METHODOLOGICAL 



ANALYSIS 
OTHER 



{ } 
( ) 



ORGANIZATION: RW 



date: November, 1961 



FORM 221 B 



APPENDIX B 



(Assembled Listing) 



-88- 



2 :G ft- A M . A S S £ ft B L< y 1 I S T I H G 



PAGE 



turn -13 o 

13135 ORG 

IPU0B6H 

1 3 135 73000 BSK130 LA OH -C 

13136 17166 ■ PZE 

: 13137 50400'-'' SA IJf C 

13140 17163 . PIE 

13141 75000 ■ LA DM C 

13142 17232 PIE 

13143 50400 SA 1« C 

13144 17227 Pl£ 

13145 75000 ■ LA DM C 

13146 17405 PZE 

13147 504G0 SA IK C 
13150 174G2 PIE 
131.51 .75000 LA DM C 

13152 17467 PZE 

13153 50400 SA IKX 

13154 17464 PZE 

13155 75000 LA CK C 

13156 17602 PZE 

13157 50400 SA lit C 

13160 17577 PZE 

13161 75000 LA OH C 

13162 1763S PIE 

13163 50400 SA 1M C 

13164 17632 PIE 

13165 44175 IE DL 

13166 44174 Z£ OL 

13167 44171 Z£ OL 

13170 51067 HA OM 8 

13171 50177 $A OL 

13172 75000 LA 0* C 

13173 00001 OCT 

13174 50116 SA OL 

13175 73176 AS OL 

13176 50100 SA OL 

13177 75000 LA OM C 

13200 20060 SSI BR F 

13201 50102 SA OL ■ 

13202 25124 . Cf OL 

13203 20031 BR DM 

13204 13205 PZE 

13205 20060 ai? DM F 

13206 17776 OCT 



8 ASIC .LCGRAM-- PACKAGE 
5725 ■ 
OON HSK13C»H0US£XEEPIKG ROUTINE 



00042 



. MO 
AT1S 

m 

AT1SR 

NO 

AI2S 

no 

AT2SR 

NO 

SR1S 

m 

SR1SR 

MO 

SR2S 

NC. 

SR2SR 

NO- 

KP2S 

WO 

«P2SR 

NO 

0V2S 

HO 

DV2SR 

$CK 

*0V 

tic 
cc 

$HGN 

m 

i 

*OME 
*8NE » 

tPFB 
NO.. 

UM 

$PFA 

20 

OV 

*+l 

UN 

1?776 



INITIALIZE 

COKM3N 
SUBROUTINE 
£NT«¥ 
PGI NTS 



CLEAR Of VICE CHECK INDICATOR 

CLEAR *0V 
CLEAR tIC 

SET $&m TO 77777 



SET $CffE TO. 1 

SET iPFfi TO 2 



SET 4PFA TO- BRAKCH 

CLEAR. MOMENTARY INTERRUPT F„ F. 

CtEAft OV 



0860000 

€€60001 

0860002 

0860003 

086C0C4 

0660005 

0660006 

0860007 

086CCO8 

0860009 

0860010 

0860011 

0860012 

C86O013 

0860014 

086O015 

6860016 

0860017 

0860018 

0860019 

086C02C 

0860C2I 

0860022 

0860 02 3 

0860024 

0860025 

0860026 

086002? 

0860028 

0840029 

0860030 

0860031 

0860032 

0860033 

0860034 

0860035 

0860036 

C 8 6003 I 

0860038 

0860039 

0860040 

0860041 

0860042 
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1LAAG01O 


■0 IB 11.01 


132.0? 


60600 


. LOi 


MO 


IP c 


no 


1321.0 


52162 




SE 


OL 


$AL 


13211 


• 42171 




SP 


DL 


SIC 


13212 


62200 ■ 




Li» 


OP C 


. MB 








1LAA0O2O 


■0182LD2 


13213 


60600 


102 


:M0 • 


IP C 


m . 


13214 


52162 




SE 


OL 


$AL 


13215 


42111 




SP 


OL 


$!C 


13216 


60300 ■ 




HO 


DA C 


m 


1321? 


. 52163 




SE 


DL 


$AR 


13220 


62300 




LP 


OA C 


m 








1LAA0Q30 


OlSlLfil 


13221 


60615 


Ufl 


NO 


IP. C 


LA, 


13222 :■ 


42171 




5P 


OL 


SIC 


13223 


20.035 




8R 


DM 


AP 


13224 


.1322? 




PZE 




LM1*6 


13225 


65001 




cs 


DM C 


AI 


13226 


004100 - 




PIE 







13221 


■ 50162 




SA 


OL 


$AL 


13230 


62200 




LI*. 


DP C 


■ NO 








1LAA004Q -0182LN2 


13231 


. 60610 - 


LN2 


m.-r 


IP C 


LT 


13.232 


= 42111 




sp 


DL 


$IC 


132.33 


. 75304 .. 




LA . 


DA C 


AT 


13234; 


20035 




8ft 


DH 


AP 


13235 


13242 




pie 




LM2A 


13236 


■67064 : 




cc 


DM 8 


AT. 


13237 


65001 




cs 


DM C 


AI 


13240 


ooooo 




ME 







13241 


64061 




AT 


DM 8 


A 2 


13242 : 


50162 . 


L1I2A 


SA 


OL 


$AL 


13243 


40163 




Sf 


DL 


$m 


13244: 


, 62511 




. LP 


IL 


.$xc 








1LAA0050 


01B1LC1 


1324.5 


60615 


LCi 


m 


IP C 


LA 


13246 


42171 




w 


DL 


SIC 


1324? 


. 65001 




cs 


m C 


hi 


13250 


00000 




P££ 




c 


13251 


50162 




SI 


CL 


$AL 


13252 


62200 




LP. 


DP C 


NO 








1LAAOO60 


0182LC2 


132.53 


60600 - 


. LC2 " 


NO 


IPO 


NC 


13254 . 


52163 




SE 


OL 


$Aft 


13255 


421 1 1 




SP 


DL 


tic 



•LGAO- ACCUMULATOR S«L. 

LOAD E .WITH .(G)JIS 
STORE E m AC 
STORE P IN IC 
R EXIT 
„LGAD >. ACCUMULATOR D»L» 

LOAD E WITH CGI MS 
STORE. E.-IN AC 
STORE P IN IC 
LOAD E WITH I6JLS 

store e in .»mmi 
a exit 

tLGAO,. -HOMERIC S*L« 



PACE 2 

000040000 540S 



CG00600C078US 



CC0G8GGG066US 



pLOA0.:MUHERIC .0«L. 

LOAD T WITH (6»KS 

STORE P- IN- SIC 

LOAD A MTH .ICILSs EXCHANSE A*T 
BRANCH IF A POSITIVE 

COMPLEMENT ICIMS,' EXCHANGE A«T 

COMPLEMENT IG+IJ 



ABO XARRY TO (61 

SIGRE 
STORE ■ 
R ■ EXIT 
ftOAO: COMPLEMENT .-S.t- 

LOAO-A WITH COOTEf«¥$ OF G 
STORE. Y+2- Ito SIC 

COMPLEMENT A 

STORE- A: m SAL 
• R EXIT- 
*LOAD. C0»LE«6R1T 0-L- . 

: LOAD A WITH -CCWIEOT S OF -.6*1 
STORE' 6.. IN- $m 
STORE X+21.W SIC 



OO012OG0896US 



0©C060C0066yS 



C00100CC12QUS 



00.1 COCO 

ooioooi 

OCI0O02 

0010003 
0010004 
0020060 

002 0001 
0020002 
CO 20603 
0020004 
002 COO 5 
602CC06 
0030000 
003G0GT 
6030002 
GG3GGG3 
0030004 
0030005 
0030006 
0O30OC? 
0030008 
0040000 
0040001 
0040002 
0040003 
0040004 
0040005 
0040006 
004000? 
0040008 
0040009 
0040010 
0040011 
0040012 
OC50OO0 
0050001 
0050002 
0050003 
0050004 
0050005 
0050006 
0060000 
©060001 
0060002 
0060003 
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13256 


. 75305 


1325? - 


44061 


13260 


55163 


13261 


- 77001 


13262 


eoooo 


13263 


, 50162 


13264 _ 


:= 62571 


13265 


42171 


1326.6 


, 75562 


13267 


50162 


132-7.0 ■ 


62571 


13271 


42171 


13212 . 


. 75562 


13273 


-,50162 


13274 . 


• 75200 


13275 ■ 


50163 


13.276 


62571 


1327? 


■ 60600 


13300 


52163 


13301 


42171 


13302 


62200 


13303 


■■ 60600 


13304 


52166 


13305 


42171 


13306 ■ 


60300 


1330? 


5216? 


13310- 


62300 


13311 


. 75162 


13312... 


52600 


13313 


42171 


13314. '. 


:■ 62200 


13315 


■ 75162 


13316 


52600 


13317 


42171 


13320 ■ 


60163 


13321 


52300 


13322 . 


62300 



Wl 



IA2 



LQ1 



LS2 



ST1 



ST2 



13323 . 75163 



SOI 



LA 0A C 


CS 


IE CM .8 


Al 


RA OL 


SAR 


CM 0* C 


A I 


PIE 





SA OL 


SAL 


LP ft 


SIC 


1LAA0070' 


0G81IA1 


5P OL 


SIC 


LA IL 


SAL : 


SA OL 


SAL - 


LP IL 


SIC 


ILAA008G 0082 I A2 


5P DL 


SIC 


LA IL 


SAL 


SA OL 


SAL 


LA DP C 


NO . 


SA OL 


SAR 


LP IL 


SIC 


1LAA0G90 


-0I81L01 


MO IP C 


we 


5£ ■ DL 


$m 


Sf> DL 


SIC 


LP DP C 


NO.: 


ILAAC10G 


01B2L02 


WO IP £ 


fiiO 


SE OL 


SQL 


SP DL 


SIC 


HO OA C 


m 


S£ 0L - 


SQR 


LP DA C 


NO 


1LABQ110 


4J1B1 Sfl 


LA OL 


SAL 


S£ IP C 


WO 


5P DL 


SIC 


LP. DP C 


NO-- 


!LA80i20 


01S2ST2 


LA OL 


SAL 


SE IP C 


I«0 


SP DL 


SIC 


NO DL 


SAR 


SE DA C 


MO. 


LP DA C 


MO ■ 


1LA8013G 


0181801 


LA DL 


SAR 



PACE 

CO-MPLEHENT A 
C0MPL£«6OT A 

store cgup m $m s loa© ccims 

COMPLEMENT 



STORE IN SAL 
& EXIT ■ 
sLOAO INDIRECT AC S«L» 

STORE- Y+l. Ik SIC 

LOAD A WITH COOTEOTS OF - 

STORE- m SAL 
R EXIT 
sLOAD INB18ECT- AC D»U 

STORE. .V+1-: IK SIC 

LOAD A WITH COWTEtiTS CF 

STORE. IN SAL 

LOAD SECOND HALF OF WORD 

STORE m SAR 
R EXl-f 
P LOAO MO S»L» 

LOAD E WITH 161 

STORE E .IN MICAS! 

STORE- P- m IC 
R EXIT. 
sLGAO MQ D*L« 

LOAD .£ WITH <GH4S< 

STORE E- m QL^mi 

STORE P. IN IC 

LOAD E WITH I6ILS 

STORE. E IN QL-WQI . 
ft EXIT 
. STORE ACCUMULATOR SoL« 

LOAD- A -WITH AC 

STORE- A IN 161 

STORE .9 IN IC 
R EXIT 
s STORE '.ACCUMULATOR. 0*to 

. LOAD" A. WifM AC (MS 3 

STORE A IN- IG! 

STORE P.- IN IC 

LOAD-E .WITH AC CLSS 

STORE 1 E. in CG*U . 
R EXIT 
ff STORE «Q S*>t« 

LOAD A HITH M® fAft! 



. O0OO4OOOO6OyS 
ADDRESS IN SAL 

#000600008405 
ADDRESS^ m SAL 



CC00400C054US. 



oooofeoooo7sys 



«C004000054US 



C00O6CCCC7SUS 



CGC04Q0G0S4US 



0060604 

0060005 

0060006 

0060007 

0060008 

©060C0f 

0060010 

0070000 

0070001 

0070002 

0070003 

0070004 

0080000 

0080001 

G08CCC2 

0080003 

0080004 

©080605 

0080006 

0090000 

0090001 

0090 00 2 

0090003 

0090004 

Oi 00000 

0100GC1 

0100002 

0100003 

0100004 

G1-O0O05 

0100006 

0110000 

01 1000 I 

0110002 

0110003 

0110004 

0120060 

0120001 

0120002 

0120003 

0120004 

0120005 

CI 20006 

01300©0 

0130001 
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PACE 



13324 . 


52600 


SC 


IP C 


no 


13325 


42171 


SP 


DL 


SIC 


13326 


62200 


LP 


DP C 


m 


-. . . 




iLASOMG 


-0162SQ2 


1332? 


, 75166 S«2 LA 


PL 


10L 


13330 


52600 


8£ 


IP C 


Mi 


13331. 


42171 


5P 


OL 


SIC 


13332 


6016? - 


HO 


DL 


*QR 


13333 


, 52300 ■ 


S£ 


OA C 


no 


13334 . 


.. 62306 


LP 


m c 


m 






1L AC 0.670 


o.3L mn 


13335 - 


752 10 ■ MVK LA 


OP c 


Lf 


13336 


60200 


MS 


DP C 


: MO 


1333? 


. 52171. 


SE 


OL 


SIC 


13 340 


73200 


AS 


OP c 


NG 


13341 


67664 


CC 


DM 8 


AT 


13142 .: 


- 47171 


m 


DL 


$IC 


13343 


32603 


Jt¥ 


IP 


nv 


13344 . 


62571 


LP 


1L 


$IC 






1LA00150. 


0182811 


1334.5 


44600 SZi . IE 


IP C 


m 


13346 


42171 


SP 


DL 


SIC 


1.3341 


62200 


LP 


OP C 


. HO 






1LA00160 


C1&ISZ2 


13380 


44600 S22 IE 


IP C 


,« 


13351" 


42171 


SP 


OL 


$10 


13352 


44300 


2£ 


DA C 


NC 


13353 


62300 ■ 


LP 


DA C 


MO 






1LAE0650 


SSO 


13354 


42171 88© . 5P 


DL 


■ $IC 


13355 = 


> 75162 


LA 


DL 


SAL 


13356 


62163 


. LP 


OL 


$AR 


13351 . 


6700? 


CC 


D* 


CC 


13360 


54360 


OCT 




■ 54360 


13361 


0507? 


0¥ 


0*4 


15 


13362 . 


ilOOi 


SO 


C« S 


ftl 


13363 


42113 


SP 


DL 


$¥1 


13364 


47400 ■ 


HP 


IM 


m 


13365 


' 1337? 


f*ZE 




S8DR 


13366 


50163 


SA 


OL 


*AR 


13367 


62114 


LP 


DL 


*T2 . 


13310 


4.2...162 


SP 


DL 


$AL 


13311 


75113 


.LA 


OL 


$fi 


11372 


■ 4 74 OS = 


m» 


IM 


m 


13373 


133?? 


PIE 




8B0R 



STORE A IM IG! 
STORE- P--IN IC 

R EXIT 
«. STORE -HO D.L. 

LOAD. A «ITH .«C CHS I 
STORE A. IN <G» 
STORE >. IN IC 
LOAD E WITH MO 4LSI 
STORE E,I» ■!£+« 

R EXIT 



CO066OOO078US 



e«Q¥£ 



0CG08l08*12OS 



LOAD A AND T WITH 6 

LOAO £ ■ MITH,,.« 

STORE H m- $IC TEMPORARILY 

ACC G and K 

CO«PL£ME«T' G*N» EXCHANGE A AMD f 

STORE ¥*4-. I'M tlCfLOAC P MI'TOH 



9 SfORE ZERO S»L» 
CLEAR I.C.! 
STORE-. Y*2.; IN $IC 

R EXIT . 
9 STORE ZERO 0*L» 
CLEAR CO! 
STORE ¥*2- : IH SIC 
CLEAR 1G + U ■ 
R EXIT 
s SWART TO- 8C6 



0C003000-042HS 



OC0040©OG54tlS 



0004300098305 



DECIMAL iO 9 0O0 



01-30002 
013C003 
013CCG4 

gmgogc 

014CG01 

0140002 
0140003 
0140004 
0140005 
014 0006 
0670000 

06 mm i 

0670002 
0670003 
0670004 
0670005 
0670006 
0670CC7 
0670008 
0150000 
0150001 
Oi 50002 
0150003 
0160000 
0160001 
01 6000 2 
0160003 
0160004 
0650000 
0650001 
0650002 
0650003 
0650004 
0650005 
06 5 00 C 6 
0650007 
'065.0008 
06 5 0009 
©650016 
0650011 
0650012 
0650013 
0650014 
0650015 
€650016 
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PAGE 



13374 


11061 


SO 


DM 


C 


■ LI 


13375 


54162 


ME 


DL 




$AL 


13376. 


62571 


LP 


IL 




$IC 


13377 


13402 . ?B.€R PIE 






SB DC 


13400 


47400 ae&i. HP 


Iff 




.: no 


13401 


13377 


P2E 






J88DR 


13402 


44062 S8C.C . ZE 


OH 


8 


... LP 


13403 


6000S 


m 


m 




MO 


13404 


54000 


OCT 






54000 


134G5 


05072 


0¥ 


OH 


D 


10 


13406 


03024 


SC 


m 


S 


L4 


1340,7 


51114 


HA- 


DL 




*T2 


13410 


44060 


ZE 


OH 


8 


. m ■ 


13411 


, 55066 


■■ RA 


DM 


.» 


AP 


13412 


05072 


fi¥ 


DM 


D 


10 


13413 


11007 


SO 


0« 


S 


R7 


13414 


.. 34114 


ME 


04. 




$12 


13415 - 


, 75006 


LA 


OK 




AP 


13416 


■ 54000 


QCF 






■ 54000 


13417 


. 44060 ■ 


IE 


DM 


B 


NO 


13420 


43060 


:HP 


DM 


8 


NO 


13421 


05072 


m 


OM 





10 


13422 . 


03043 


SC 


on 


D 


R3 


13423 


■ 74114 . 


HA 


OL 




$T2 


13424 


42114 


SP 


DL 




$T2 


13425 


20020 


an 


OM 




m 


13426 


13400 


PIE 






88 OX 






1LAE066G 


GG8288N 


13427 


42171 8838 SP 


DL 




$IC 


13430 


67015 


cc 


OH 




LA 


13431 


77417 


oct 






77417 


13432 


, 5616.3 


ox 


DL 




$m 


13433 


50062 


sa 


OM 


B 


LP 


13434 


11043 


SC 


DM 





R3 


13435 


11022 


SC 


DM 


s 


■ L2 . 


13436 


42073 


SP 


. DM 


8 


AS 


1343.7 


66015 


m 


OM 




LA 


13440 


17760 


OCT 






77760 ■ 


13441 - 


56163 


©X 


OL 




$AR 


13442 


42073 


SF ■ 


OM 


B 


AS : 


13443 


50113 


SA 


OL 




$Ii 


13444 


75162 


LA 


OL 




$AL 


13445 


62163 


LP 


DL 




*AR 


13446 


.11041 


SC 


OK 





P.l 


13447 


50162 


sa 


CL 




$AL 



R EX.! f 



-10 SCALED 4 



,BCD TO BINARY 



CO0670GG945US 



2 US» CHAR 



0650017 
06 SCO 18 
0650019 
06 5002 
C65G021 
0450022 
0650023 
06 50024 
0650025 
0650026 
G65CG27 
065002 8 
C65GC29 
0650030 
0650031 
0656032 
0650033 
0650034 
0656035 
0650036 
0650037 
0650038 
0650039 
0650040 
0650041 
0650042 
6650043 
0660000 
0660001 
0660<J02 
0666003 
0660004 
0660005 
0660006 
0660007 
0660008 
0660609 
06 60 010 
0666011 
€660012 
0660013 
0660014 
0660015 
0660016 
0660017 
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13450 


66060 


m 


dm e 


m 


13451 


1100? 


so 


o« s 


R7 


13452 


50163 


SA 


OL 


$AR 


13453 


■■ 75000 


LA 


DM 


NO 


13454 


00017 


OCT 




00017 


13455 


56163 ■ 


OX 


OL 


$AR 


13456 


50062 


SA 


DM 8 


LP 


13457 


11043 


so 


on o 


R3 


1346.0 


11022 


so 


OH S 


L2 


13461 


42073 


s? 


DM 8 


AS 


13462 


. 73163 


45 


OL 


$AR 


13463 


. 62000 ■ 


LP 


Dlt. 


■HO 


13464 


00144 .. 


PIE 




100 


13465 


55113 


RA 


DL ■ 


$T1 


13466 


15057 


MP 


OM 


15 


1346? 


42163 


SP 


DL 


%m 


13470 


75000 


LA 


OM ; 


m 


13471 


7741? 


OCT 




77417 


13472 . 


56162 


m 


DL 


SAL 


13473 


5G062 


SA 


DM B 


LP 


13474 : 


11043 


so 


DM 


R3 


13475 


11022 


so ■ 


DM S 


L2 ■ 


13476 


42073 


$? 


DM 8 


AS 


13477 


. 66015 


AP 


DM 


LA 


13500 


, 77760 ■-■ 


OCT 




77760 


13501 


56162 


OX 


DL 


*AL 


13502 


. 42073 


SP 


DM 8 


AS 


13503 


50113 


SA 


DL 


*T1 


13504 


75162 


LA 


OL 


$AL 


13505 


11010 


SO 


DM S 


R8 


13506 


50162 


SA 


DL 


$AL 


13507 


75000 


LA 


DM 


HO 


13510 


00017 


OCT 




00017 


13511 


56162 


OX 


OL 


$AL 


13512 


50062 . 


SA ■ 


OM 8 


LP 


13513 


11043 


SO ■ 


OM 


R3 


13514 : 


11022 


SO 


DM S 


L2 


13515 


42073 


SP 


OM 8. : : 


AS 


13516 


■ 73162 


AS 


DL 


SAL 


13517 ■ 


62000 ■ 


LP 


DM 


SO 


13520 


00144 


PIE 




100 


13521 


55113 


HA 


DL 


$11 


13522 


15057 


MP 


DM D 


15 


13523 


= 75000 


LA 


DM 


m 


13524 


23420 


OCT 




23420 



LAST THREE-. CHAR, 



2 MIDDLE CHARo 



DECIMAL 10*000 



0660018 
0660019 
0660020 
0660021 

0660622 

0660023 
0660024 
0660025 

0660026 
066002? 
0660028 
0660029 
0660030 
0660031 
0660032 
0660033 
0660034 
0660035 
0660036 
0660037 
0660038 
0660039 
06 60 040 
0660041 
0660042 
0660043 
0660044 
0660045 
0660046 
066004? 
0660048 
0660049 
0660050 
0660051 
0660052 
0660053 
0660054 
0660055 
0660056 
0660057 
0660058 
0660059 
0660060 
0660061 
0660062 
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13525 


55163 


13526 


15057 


13521 : 


42163 


13530 


50162 


13531 


62571 


13532 . 


. 42171 


13533 


: 75162 


13534 


55163 


13535 


50162 


13536 


62200 


1353? 


42171 


13540 


■ 75162 


13541 


55166 


13542 . 


50162 


13543 


75163 


13544 


55167 


13545 


50163 


1354.4 


62200 


13541 


60615 


13550 • 


42171 


13551 


■ 73162 


13552 


50162 


13553 


■ 62200 


13554 , 


6G610 


13555 


42171 


13556 


- 75300 


1355? 


63163 


13560 - 


50163 


13561 . 


64411- 


13562. 


, 00062 


13563- 


■ 50162 


13564 


62571 


13565 


60615 


13566 


42171 


13567- 


65060 


13570 


71162 


13571 


50162 


1.3572 


62200 



EXl 



EX2 



AOi 



AD2 



SRI 



m 

m 
sp 

SA 

LP 



DL 

OF, 
OL 

OL 
It 



1LAZG17G 

SP OL 



LA 
RA 
SA 
LP 



CL 
OL 
CL 
DP C 



1LAX0180 

S? • DL 



LA 

RA 
SA 
LA 
RA 
SA 
LP 



DL 

OL 

OL 

CL ■ 

DL 

OL 

DP C 



ILBA0190 
NO..- IP C 



5P 
AS 
SA 
LP 



DL 
OL 
DL 
OP C 



1L8A0200 



NO 
SP 

LA 
AL 
SA 
AT 

PIE 

SA 

LP 



IP-C 

DL 

OA C 
DL 

OL 

in c 

OL 
IL 



iLB 60210 

MQ IP 



SP 

cs 

AH 
SA 
LP 



DL 
OH -8 

DL 
DL 
.OP C 



13573 - 60610 ■ S82 



ILS80220 
MO, IP C 



*AR 

. 15 
$AR 
SAL 
SIC 

G081EX1 
$IC 
SAL 
$AR 
$AL 

no 

■G082EX2 
$10 

SAL 
$QL 
$AL 

*AR 
SQR 

$m 
m 

OlBl'AOl 

. LA. 
SIC 
SAL 
SAL 

m 

01B2AD2 

LT 

SIC 
. HO 

$A.R 

$AR 

AH 

SAL 

SAL 

SIC 
-01B1SB1 
. LA 

SIC 

m 

SAL 
$AL 

m ■ 

G1S2SB2 
LT 



R EXIT 
e EXCHANGE S.L. 

STORE ¥*1 INTO $iCl 

LOAD SAL -WW- A 

■SAL TO SAfi. AND $AR TO A 

STORE- SAR I&TO $AL 
R EXIT. .TO.. Y*l 
■EXCHANGE D«L» 

■ STORE ¥♦!.: «T0 SICl 

LOAD SAL IlifO A 

$AL INTO SQL AND- SOI TO A 

STORE- SQL-. WIG SAL- 

LOAO A *ITH SAR 

$AR IHTC $m AND SGR TO A 

STORE $m INTO SAR 
R EIXT TO. Y+l ■ 
jADB S*L„ ■ 

LOAO A WITH .161 

STORE P- IU $1C 

AOO IG)*AC .. 

STORE A. IN AC 
R EXIT 
sABO -DcL. ■ 

LOAO.-T WITH ffiiMS 

STORE P IN IC 

LOAO A WITH COILS 

ABO -C6ILS + AR 

STORE A IN AR 

IOIHS TO -A.< AOO AL . 

STORE- A. lis AL 
ft EXIT 
v SUBTRACT -S-L. 

LOAD A WITH CGI 
STORE P I« $IC 
2S- COMPLEMENT OF CGI . 
AOO -f€)*AC 
STORE A IN. AC 
R EXIT 
5 S«J8TRACT -O.L. 

. LOAD T HITIi ISlftS 



CC005C60060US 



0C008O.GO096US 



eOOC5QG6066US 



000090001 i4Ll$ 



C0O06CO0078US. 



00009Q00120US 



064006 3 
0660064 
0660065 
0660066 
0660067 
017GGGC 
0170001 
0170002 
O1-7CG03 
©170004 
0170005 
01 80 GOO 
0180001 

01 8000 2 

01 8000 3 

01 80004 
018GCC5 
6180006 
0180007- 
G18CC08 
OiSGOGC 
0190001 
01 9000 2 
QL9CGG3 
01-90004 
OIS0G05 
020GOO0 
0200001 
0200002 
02 COCO 3 
0200G04 
0200005 
0200006 
0200007 
0200008 
020GGCS 
0210000 
0210001 
0210002 
0210003 
0210004 
0210005 
0210006 
0220000 
0220001 
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PACE 



i35?4 
13575 
13576 
135?? 

13600 

13601 
13602 
13603 

13604 
13605 
13606 
13607 
13610 
13611 
13612 
13613 
13614 
13615 
13616 
1361? 
13620 
13621 
13622 
13623 
13624 
13625 
13626 
1362? 
13630 
13631 

13632 
13633 

13634 
13635 

13636 
1363? 
13640 
13641 
13642 
13643 
13644 
13645 
13646. 



42171 

75305 
61163 
50163 
640?? 

71162 
50162 
62571 

67215 
42111 
75300 
44062 
2G034 
13617 
66162 
17056 
50162 
42163 
6251 1 
55162 
20035 
13612 
67066 
55162 
65241 
55060 
15056 
50162 
42163 
62571 

60610 
52113 
42111 
60304 
521i4 
50121 
200 3 5 
13651 
75114 
65001 
00000 
51114 
55113 



MP! 



MP LA 



itPJ.8 



mi 



SP 


DL 




tic 




STORE P IN IC 


LA 


DA- 


C 


cs 




LOAD A KITK..-1G1LS 


A I 


Oi 




$m 




ACD JS1LS*AR 


SA 


DL 




$AR 




STORE'. A. IN AR 


4T 


DM 


s 


CH 




LOAD A .-.WITH I61HS PROff. T 


m 


OL 




$AL 




ASD I61HS+AL 


SA 


DL 




$AL 




STORE. A IH .AL 


LP 


IL 




tfC 


R 


EXIT 


1LSC023G 


OlBJ.MPi 


,MULTXPLY S.L- 0^ 


CC 


OP 


c 


LA 




CLE AR C mm « ' LOAO A W I W G 


SP 


DL 




$IC 




STORE P IN *IC 


LA 


OA 


c 


NO. 




LOAO A WITH 161 


IE 


DM 


B 


LP 




CLEAR P 


8ft 


DM 




AH 




BRANCH IF CC! NEGATIVE 


P2£ 






HP IB 






AP 


OL 




$AL 




LOAD SAL IN € s EXCHANGE A AND 


.US 


DM 


D 


14 . 




MULTIPLY 


SA 


DL 




$AL 




STORE- 


SP 


DL 




.$AR 




STORE 


LP 


IL 




SIC 


R 


EXIT 


RA 


DL 




$AL 




LCAD-*AL..IK A 9 STORE IGJUIS $= 


i!» 


0*» 




AP 




BRANCH If $AL POSITIVE 


PIE 






K*»1A 






CC 


OM 


8 


A? 




LOAD 16 ?«KI IN'-P ZERO If* -ft 


ra 


CL 




$AL 




LGAO-SAL in A s ZERG IN E 


cs ■ 


DP 


N 


Al 




. LOAD ♦,$AL,IS A 


RA 


DM 


B 


■ MB 




ZERO TO- A* .* «AL TO E 


m 


D» 


D 


14 




MULTIPLY 


SA 


OL 




SAL 




STORE 


5P 


OL 




$AR 




STORE 


LP 


IL 




*IC 


a 


EXIT 


1LBC0240 


Q182MP2 . 


•MULTIPLY D.L. 0< 


HO 


IP 


£ 


LT 






S£ 


DL 




$Ti 






SP 


OL 




tic 






se ■ 


DA 


C 


AT 






se 


OL 




*T2 






SA 


CL 




$17 






8R 


DM 




AP 






PIE 






KP2A 






LA. 


DL 




4T2 






CS 


OK 


c 


AI 






PIE 













HA 


OL 




$12 






RA ■ 


DL 




$ii 







CQG23G0C168US 



000730006274IS 



0220002 
0220003 
022GC04 

0220005 
0220006 
022000? 
0220008 
0220009 
C 2 30000 
0230001 
0230002 
0230003 
0230004 
02 3000 5 
0230006 
0230007 
023000* 
0230009 
0230010 
0230011 
0230012 
023S013 
Q23CC14 
0230015 
0230016 
G230Q1? 
0230018 
0230019 
0230020 
S 2 30021 
0236022 
0240000 
0240001 
0240602 
0240003 
0240004 
0240005 
0240OC6 
024C0GT 
024 000 a 
0240009 
0240010 
0240011 
0240012 
0240013 
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13447 


77061 


■CM 


o« s 


AI 


13650 


50113 


SA 


DL 


»T1 


13651 


: 75162 MP2A LA 


DL 


$AL 


13652 


20035 


BR 


DM: 


AP 


13653 


13667 


PZE 




MP28 


13654 


> 75000 


LA 


dm c 


no 


13655 


40000 


OCT 




40000 


13656 


73121 


AS 


OL 


$T7 


13657 


50121 


SA 


OL 


$T7 


13660 


75163 


LA 


OL 


$AR 


13661 


65001 


CS 


DM C 


AI 


13662. 


00000 


PZE 




o ■ 


13663 


51163 


MA 


DL 


$AR 


13664 


55162 


RA 


OL 


*AL - 


13665 


77061 


CH . 


OM 8 


AI 


13666 


50162 


SA 


OL 


$AL 


13667 


-75113 MP28 LA 


DL 


$11 


13670 


62114 


LP 


OL 


$T2 


13671 


11061 


SO 


OM D 


Li 


13672 


50113 


SA 


OL 


$T1 


13673 


42114 


SP 


OL 


$¥2 


13674 


67015 


cc 


OM C 


LA 


13675 


00000 


PZE 







13676 


60163 


. N0.< 


OL 


*AR 


13677 


15057 


m 


OM 


15 


13700 


42167 


SP 


DL 


*0R 


13701 . 


62113 


LP 


OL 


$Ti 


13702 


60163 


NO .. 


DL 


$AR 


13703 


15057 


m 


DM D 


15- 


13704 . 


55114 


RA 


DL 


$T2 


13705 


66162 


AP- 


DL 


SAL 


13706 


15057 


m 


OH 


15 


13707 


42166 


SP 


DL 


SOL 


13710 


62113 


LP 


DL 


$T1 


13711 


60162 


m- 


DL 


$AL 


13712 


15057 


MP 


DM D 


15 


13713 ■ 


66114 


AP 


DL 


$T2 


13714 :, 


63060 


AL 


OM 8 


HO 


13715 


66011 


AP 


DM C 


AM 


13716 


oooso 


PZE 







13717 


50162 


SA- 


DL 


SAL 


13720 


42163 


SP 


DL 


$AR 


13721 


75121 


LA 


DL 


$T7 


13722 


20034 


88 


DM . 


AN 


13723 


13725 


PZE 




MP2C 



PAGE 



0240014 

Q24GQ15 

0240016 

0240017 

024001a 

0240019 

0240020 

024002 1 

0240022 

0240023 

0240024 

0240025 

0240026 

0240027 

0240028 

0240029 

0240030 

0240031 

0240032 

0240033 

0240034 

0240035 

0240036 

0240037 

0240038 

0240039 

0240040 

0240041 

0240042 

0240043 

0240044 

0240045 

0240046 

0240047 

G 24004 8 

0240C49 

0240050 

0240051 

0240052 

0240053 

0240054 

0240055 

0240056 

024005? 

024GG58 
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13724 


62571 


LP ■ 


IL 




$10 


R 


13725 


.-7516? UP2C LA 


DL 




$QR 




13726 


65001 


£5 


OM 


C 


AI 




13727 


00000 


PIE 






C 




13730 


51167 


HA 


OL 




$QR 




13731 


.. 55166 


JM 


DL 




SOL 




.13732 


: 17061 


CM 


OM 


8 


AI 




13733 


51166 


KA 


DL 




$QL 




13734 


55163 


ftA 


DL 




■ $AR 




13735 


> 77061 


CH 


DM 


S 


AI 




13136 


• 51163 


MA 


OL 




$m 




13737 


. 55162 


ftA 


DL 




$AL 




13740 ■ 


■ 17071 


CH 


m 


8 


AM- 




13741 


50162 


SA 


DL 




SAL 




13742 


62571 


LP 


IL 




tic 


ft EXIT 







1L600250 


IB 10 VI 


tOIVIDE S*.L» 000 


13743 


■ 60615 0¥1 HO ■ 


IP 


C 


LA 


LOAD A WITH CGI 


13744 


42171 


$P 


OL 




SIC 


STORE -P. IN- IC 


13745 


20034 . 


83% 


D$ 




AS 


IF-tG3 NEGATIVE GO -TO DV1B 


13746 


13764 . 


PIE 






DV1B 




1374 7 


65001 


CS 


DM 


c 


AI 


fOtH T«0«S COMPLEMENT ■ 


13750 


OOOOQ 


PIE 






o. 




13751 


50113 


SA 


OL 




$T1 


STORE 161 IN TE^P 


13752 


■ 75162 


LA 


OL 




$AL 


LOAD A WITH AC 


13753 


62163 


LP 


DL 




MR 


LOA0.-P WITH MQIAft) 


13754 


20034 


BR 


OM 




AN 


IF AC -NEGATIVE,'- GO TO OVID 


13755 


14013 


PZ£ 


: 




I>¥1D 





13756 ' 


60113 DV1A ,!»:- 


DL 




$T1 


LOAD E FROM TEMP 


13757 


67067 


CC 


OM 


s 


CC 


■ CLEAR: CARRY 


13760 


05076 


m 


OM 


D 


14 


DIVIDE .- 


13761 


42162 


SP 


DL 




$kl 


STORE QUOriEflT in AC 


13762 


50163 


SA 


DL 




$m 


STORE REMAINDER IN MQ. 


13763 


62571 


LP 


IL 




*IC 


R EXIT 


13764 : 


50113 0¥1B SA 


DL 




ill 


STORE : |GL Ife'TEMP* (6), NEGATIVE 


13765 •. 


-75162 


. LA 


OL 




SAL 


LOAD A WITH- AC 


13766 


20035 . 


BR 


DM 




AP 


IF AC P0S1TI¥E S GO TG 0V1C 


13767 - 


14000 ■■ 


PIE 






0¥1C 




13770 


. 75163 


LA 


DL 




$AR 


LOAD A KITH m 


13771 


65001 


CS 


DM 


c 


AJ 


FORM TWO»S COHPLEMEKT 


13772 


00000 


PZE 











13773 


66075 


AP 


DP! 


8 


LA 


EXCHANGE A AMC::P„ CLEAR A 


13774 . 


55162 


, HA 


OL 




$AL 


LOAD A WITH AC* CLEAR E 


13775 


77071 


CH 


OH 


8 


AM 


COMPLEMENT -A, HOLD- CARRY?- AC© 


13776 


20020 


an 


OM 




UN 


GO TO GV1A, !GJ AND AC BOTH N£G 


13777 


13756 


PZE 






0¥1A 





OC046G43018COS 



0240059 

0240060 

0240061 

0240062 

0240063 

02 40 C 64 

0240065 

24006 6 

0240067 

G240G6S 

0240069 

C24C070 

0240071 

0240012 

0240073 

0250000 

0250OG1 

0250002 

O25O0O3 

0250004 

0250005 

0250006 

0250007 

G250GC§ 

0250009 

0250010 

0250011 

02 50012 

0250013 

0250014 

0250015 

0250016 

0250011 

0250018 

0250019 

©250020 

02 50021 

0250022 

0250023 

0250024 . 

0250025 

0250026 

0250027 

0250028 

0250029 



iOI R AM A S "S - E m 8 L V LIS TING 



PAGE 11 



14000 


62163 0¥1C LP 


DL 


$AR 


14001 


60113 


NO. 


DL 


$T1 


14002 


67067 


cc 


DM 8 


CC 


14003 


05076 


m 


0*4 


14 


14004 


44065 


IE 


DM 8 


CS 


14005 


61060 


AI 


DM 8 


NO 


14006 


66065 


AP 


DM 8 


CS 


14007 


71060 


am 


DM 8 


NO 


1.4010 


50162 


3A 


CL 


$AL 


14011 


42163 


SP 


01 


SAP. 


14012 


; 62571 


LP 


IL 


$IC 


14013 


66065 D¥10 AP 


DM 8 ; 


CS 


14014 


44061 


IE 


DM 8 


A£ 


14015 


66077 


AP 


DM 8 


CH 


1401-6 


71060 


AM 


DM 8 


NO 


14017 


20020 


BR 


DM 


UN 


14020 


14001 


PZE 




0¥ic+i 


'. '. . . ' ' . 




1L800260 


0182DV2 


14021 


20031 0¥2 ■ BR 


DM 


m 


14022 . 


14023 


PIE 




«+i 


14023 


60610 


«, 


IP C 


LT 


14024 ■. 


42171 


SP 


CL 


SIC 


14025 


60300 


NO 


DA 


NO 


14026 


62064 


LP 


OH 8 


AT 


14027 


44121 


IE 


DL 


$T7 


14030 - 


20035 


88 


DM 


AP 


14031 


14040 


PIE 




0W2A 


14032 


60176 


NO 


DL 


-40NE 


14033 


5212 1 


SE 


DL 


$T7 


14034 ■: 


66065 


AP 


DM 8 


CS 


14035 


44.061 


2E 


DM 8 


AI 


14036 


6607? 


MP 


DM 8 


CH 


14037 


71060 


AM 


DM 8 


NO- 


14040 


01077 mm. FL - 


dm D 


US 


14041 


51113 


HA 


DL 


$T1 


14042 .. 


42114 


SP 


DL 


$12 


14043 


67067 


CC 


DM B 


CC 


14044 . 


20427 


8R 


IM : 


NO 


14045 


. 76717. 


OCT 




. 76717 


14046 . 


14104.. 


PIE 




DV2F 


14047 


75162 


LA 


DL 


$AL 


14050 


62163 


LP 


DL 


$AR 


14051 


01077 


FL 


CM D 


LIS 


14052 


51162 


HA 


DL 


$AL 


14053 


63000 


AL 


OM.-C 


NO 



LOAD P WITH .NQ. CGI NEGATIVE* AC POSITIVE 
LOAD E WITH CGI 
CLEAR CARRY 

DIVIDE 

CLEAR- E » COMPLEMENT -A s SET CARRY 

FORM- TWOS COMPLEMENT - 

EXCHANGE A AND P 9 COUP* A s SET CARRY 

FORM TWOS COMPLEMENT 

STORE A- IN AC 

STORE P IN m 

EXIT - 

EXCHANGE A AND P„COMP<> A»5ET CY P IG1# C AC- 

CLEAR Ef FORM TWOS COMPLEMENT 

EXCHANGE A ANOPo COUP.-- A,- MOLD CARRY 

FORM THOS CCMPLEMENT 

GO. TO DVlC*i*IGi* s AC- 



eDIVIDE D.Lo 

TyRN OFF MACHINE GVFL. 



001:4800 1G62US 



LOAD T WITH CG! 

STORE P- IN IC 

LOAD E WITH «G*1J . 

LOAD P WITH .(GUI, LOAD A WITH CGI 

CLEAR T7 

BRANCH TO DV2A IF -IGJ POSITIVE 



STORE 1 IN ¥7 
COMPLEMENT «G+ll 

COMPLEMENT - CG) 

FLOAT THE DIVISOR-! G! AND 16*14 . 
FLOAT. COMMAND -TO A DIVISOR INS I TO Ti 
STORE DIVISOR (ELS! 

BRANCH .IF FLOATEB LESS THAN 15 



ACCOM IC A 

ACCOM AKO.-.P 

EXECUTE FLOAT 

FLOAT COMMAND TO A SHIFTED AC ¥0 AL 

ADO MAX PCS MINOS FL/BM/0/LO 



0250030 
0250031 
025CG32 
025C033 
0250034 
0250035 
0250036 
€25003? 
0250038 
0250039 
0250040 
0250041 
025GC42 
02 50 04 3 
0250044 
0250045 
0250046 
0260000 
0260001 
0260002 
0260003 
0260004 
0260005 
0260006 
0260007 
0260008 
0260009 
0266010 
0260011 
0260012 
0260013 
0260014 
026C615 
0260016 
0260017 
026G.018 
0260019 
0260020 
026002 I 
0260022 
0260023 
0260024 
0260025 
026002 6 
026002? 
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14054 


' 36717 


OCT 




36717 


14055 


20034 : 


8R 


OM 


AH 


14056 


14077 


ME 




0V2X 


14057 


60166 


m 


DL 


$QL 


14060 


52163 


5E 


OL 


$m 


14061 


60167 


m 


DL 


$m 


14062 


52166 


5£ 


OL 


$0L 


14063 


■■ 44167 


Z£ 


OL 


$0R 


14064 .: 


75113 


LA 


OL 


*T1 


14065 


62114 


Li? 


DL 


$12 


14066 


01077 


FL 


DM D 


LIS 


14067 


51113 


MA 


DL 


ST1 


14070 


42114 


SP 


DL 


$T2 


14G71 


65011 


CS 


on c 


AH 


14072 


01077 


OCT 




1077 


14073 


67067 . 


cc 


DM 8 


CC 


14074 


20427 


SR 


• IN -. 


m 


14075 


* 77760 


OCT 




77160 


14076 


14106 


PZE ■ 




D¥21 


14077 


60176 0¥2){ MO 


DL. 


iONE 


14100 


52175 


SE 


DL 


SDK 


14101 


20031 


8§S 


D« 


Q¥ 


14102 


14103 


PIE 




»+l 


14103 


62571 


LP 


1L 


SIC 


14104 


65011 D¥.2F . CS 


DM C 


AM 


14105 


01077 


OCT 




1077 


14106 


20024 . ©¥21 BR 


DM 


AZ 


14107 


14141 


PIE 




DV2AA 


14110 


50115 ■ 


SA 


DL 


■ $T3 


14111 


73C00 ■ 


AS 


m c 


m 


14112 


01060 


FL> 


OH D 


LO 


14113 


50400 


SA 


IH X 


HQ 


14114 . 


. 14125 


PZE 




DV2G 


14115 - 


:. 76000 


J£& 


OH C 


NO 


14116 


00017 


OCT ■ 




1? 


14111 


73000 


AS 


o» c 


180 


14120 


11040 


SO 


OH D 


RQ 


14121 . 


50400 


SA 


IB C 


m 


14122 


14136 


PIE 




mm 


14123 


75162 , 


LA 


DL 


$4L 


14124 


62163 


. LP 


DL 


$AR 


14125 


01060 0¥2G FL 


OH 


LO 


14126 


51162 . 


MA 


DL 


SAL 


14127 


42163 


SP 


DL ■ 


$AR 


14130 


63000 


AL 


DM X 


MO 
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EXIT If CWEflFLOW 

OL GOES TC 

AR 

QH GOES TO 

OL 

ZERO TO OR 

DIVISOR TO- A 

AND P 

FLOAT DIVISOR 

FLOAT CGilttAifO TO A DIVISOR (MS) TO II 

STORE DI¥ISCR ILSJ 

FIND- PLACES FLOATED 



BRANCH.. IF .NQ Di¥10£ CHECK 



SET DIVIDE CHECK 



R EXIT 

FIND- PLACES FLOATED 



STORE IN T3 

FORM FLCAT- AND SHIFT /.COMMANDS 

STORE FLCAT .COMMAND 

GET COMPLEMENT GF PLACES FLOATED 

STORE S«1FT CGIWANO . 

AC C«S! TO A 

AC CLS! TO P 

EXECUTE FLOAT < COMMAND 

FLOAT CQKMANC TC- A SHIFTED AC ¥0 AL 

ADO .MAX PCS MINUS FL/Cft/D/LG 



6260028 

0260029 

0260030 

0260031 

0260032 

G26S033 

0260034 

0260035 

0260036 

©260037 

0260038 

G266G39 

0260040 

0260041 

0260042 

0260043 

0260044 

0260045 

6260046 

0260041 

0260048 

026CC49 

0260050 

0260051 

0260052 

0260053 

0260054 

0260055 

0260056 

026005? 

0260058 

0260059 

0260060 

026CC61 

0260-062 

0260063 

0260C64 

0260065 

0260066' 

0260067 

0260068 

0260069 

0260070 

0260071 

0260072 
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14.131 ,. 3671.7 OCT 3671,7 

14132.. 241034... 8R ■■ '■ D* . : AN 

14133 14077 ME . D¥2X 

14134.:- 75166 LA OL . ■ $QL 

14.135 62167 . LP Dt $GR 

14136 '.. 11040 BV2M . SO 08 ■ RO ■ 

14137 ■ 54163 . ' ME Di $AR 

14140 • 42166: SP * OL . $«L 

14141 75113 ' 'DV2AA . ' LA CL . $f i 
141.42 65011 CS DM C AM 
14143 00900 ■■.. ■ PIE ■ 
14144.; 50113 SA Ot $11 
14145' .75162 LA OL SAL 
14146 20035 BR ON : Al>. 
14 141 14164 ■: PIE 0V28 
14150 ' .75166 LA OL . ■ SQL 
14151. 65001 CS DM . ■ A I 
14152 ■ 00000 PIE 

1 415.3 ■■ 51166 «. OL SQL. 
14154 55163 ftA OL . ' J»AR 
14155.: 17061 ■ CH . DM § AI ' 

14156 51163 HA OL $AR 

14157 55162 ft* DL , SAL 

14160 - 17071 CH DM 8 AM . 

14161 -55121 RA OL ST? 
14162. -73176 :■ AS OL SOME 

14163 -- 55121 RA DL $T? 

14164 ,. 62163 0W2S ' LP OL ■ ■ $AR 
14165- 60113 MB DL $Ti 

14166 .67067 CC DM. 8 ; CC - 

14167 05076 Otf OM D 14 . 
14170 ■' 4.2.162. . SP . OL $AL .. 
14171...- 62166 : iff . OL $0L 
14172 .11041 DW2#> SO OH ■ Ri 
141.73. 60113 ; m OL ■ $T1 

1 4 1 14 ■ . ■ ■ 50 ? 7 0V OK D 1 5 : . 

14175' 4216.3 S*» DL $Aft 

14176 75114. .LA OL ST2 

14177 20024: §■« OM AI 
.14200 14225 PZ£ DV2C 
1420.1 . 44062 . IE OM .» L? 

14202 : 1.104-1 56 OM Rl 

14203 60113 . MG - OL $Tl 

1420.4 05076 8V Oft 14 

1420.5 44075 IE OM S ■.. LA 



EXIT If OVERFLOW 



«0.:f«S). 

m its j 

EXECUTE 
MERGE A 

STORE J> 



TC A 
TCP 
SHIFT- CQKMAtiO 

mud m 

IX OL 



TAKE. ttiCS. COMPLEMENT- CF.:DiVISQft. f«SI 



IF POSITIVE SO TO 0¥2E 



LOAD P WITH Aft 

CLEAR; CARRY 

0IVI0£ 8Y'. -OWISOR IMS J 

STORE 0«J0¥ IH- AL 

LOAD- P' KITH THIRD TERM 

SHIFI BOTH- RIGHT, 1 

DWIOE -BY'. DIVISOR IMS! 

STOKE QUOTIENT IN AR 

LOAC ft WITH DIVISOR ILS! 

IF' -ZERO* GO TO- 0V-2C. SKIP MIDDLE'." TERM 



CLEAR 
SWIFT 

DIVIDE. 

ZERO A 



01 VI SCR ILS? RI6HT. 1 



BY., 01 VI SCR 

REGISTER 



CHS) 



0260073 

0260074 

0260.075 

0260076 

026007? 

0260076 

0260079 

0260080 

0260081 

0260082 

026fiOS3 

0260084 

0260085 

0260086 

026©0«7 

0260088 

0260089 

02 6009 Q 

0260091 

0260092 

0260053. 

0260094 

0260095 

0260096 

026009? 

0260098 

02600-99 

0260100 

0260101 

02601C2 

0260103 

0260104 

0260105 

0260106 

0260107 

0260 108 

0260109 

G26C110 

0260111 

0260112 

0260113 

0260114 

0260115 

0260116 

026 Gi 17 
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14206 
14207 

14210 -■ 

14211 

14212 

14213 

14214 

14215 

14216 

1421? 

1422G 

14221 

14222 

14223 

14224 , 

14225 

14226 

14221 

14230 

14231 

14232 

14233 

14234 . 

14235 

14236 

14231 

14240 

14241 

14242 

14243 

14244 

14245 

14246 

14241. 

14250 
14251 
14252 
14253 
14254 
14255 
14256 
14257 
14260 
14261 



60162 
15057 
03062 

66001 
40000 
66001 

00000 

65060 ~ 

61163 

50163 

66071 

1601? 

00003 

71162 

50162 

75162 

20034 . 

1407? 

75121 

20021 

14236 

20031 

14235 

62571 

75163 

65001 

00000 

51163 

■ 55162 
77071 
50162 
20031 
14247 
62571 

■ 42171 
44115 
75162 

20024 
14322 
62163 
0107? 
51113 
20021 
14265 



0¥2€ 



0¥2B 



SSI 



m . 


DL 


$AL 


up - 


DM D 


15 


S£ 


0« 


L2 


AP 


DM C 


AI 


OCT 




40000 


AP 


DM C 


A I 


P2E 




o.- 


CS 


DH B 


m 


A I 


DL 


$AR 


SA 


DL 


$AE 


AP 


DM 8 


CH 


XA 


DM C 


CH 


PZE 




3 


AH 


DL 


$AL 


SA 


DL 


SAL 


LA 


OL 


$AL 


BR 


DM 


m 


PIE 




D¥2X 


LA 


DL 


$T? 


BR 


m 


AD 


PIE 




0V20 


BR 


DM 


0¥ 


PIE 




»+l 


LP 


It 


$IC 


LA 


DL . 


$AR 


CS 


DM C 


AI 


PIE 







HA. 


DL 


$Ait 


RA 


OL 


$AL 


CM 


DM 8 


AM 


SA 


OL. 


$AL. 


m 


DM 


0¥ 


P£E 




*+l 


LP 


IL 


$10 


1LCA0I7S 


OOBiSRi 


SP 


DL 


$IC 


2E 


DL 


$13 


LA 


DL 


$AL 


8R 


DM 


AZ 


PZE 




##38 


LP 


DL 


$AR 


PL 


DM D 


LIS 


HA 


DL 


$T1 


8ft 


DM 


AD 


PZE 




«** . 



LOAD E HITH FIRST TERM QUOTIENT 

MULTIPLY MIDDLE TERMS 

SCALE 



ADD. L&ST TERM 

STORE RESULT 

COMPLEMENT MOM ORDER- BIT 



FIRST TERM 

STQRE F1KAL OUGT CMS! 



IF 000 SIGHS , BRANCH TO CV2D 



ft EXIT 

TAKE TMOS COMPLEMENT CF --RESULT 



R EXIT 

, SQUARE ROOT S«L« 

SAVE P-CGtmTER 

MOST SIGNIFICANT TO A 



CG049000606U-S 



0260118 
0260119 
0260120 
0260121 
0260122 
0260123 
0260124 
0260125 
0260126 
0260127 
0260128 
0260129 
0260130 
0260131 
0260132 
0260133 
0260134 
0260135 
0260136 
0260137 
0260130 
0260139 
0260140 
0260141 
0260142 
G26C143 
0260144 
0260145 
0260146 
0260141 
0260148 
0260149 
0260150 
0260151 
= 0770000 
0770001 
0770002 
0770003 
0770004 
0710005 
0770006 
0770007 
07700-08 
0770009 
0770010 
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14262 


55113 


14263 


11041 


14244 


55113 


14265 


65011 


14266 


01077 


1426? 


1100 1 


14270 


73000 


14271 


11041 


14212 


73115 


14273 


- 50400 


14274 


14346 


14275 


75113 


14276 


13042 


14277 


65011 


14300 


63507 


14301 


60000 


14302 


47642 


14303 


51067 


14304 


05176 


14305 


66011 


14306 


72050 


1430? 


50114 


14310 


> :6?06? 


14311 


55113 


14312 


05176 


14313 


66067 


14314 


61114 


14315 


67060 


14316 


00000 


14317 


50162 


14320 


42163 


14321 


62571 


14322 


66000 


14323 


00006 


14324 


52115 


14325 


55163 


14326 


11042 


14327 


2002O 


14330 


14256 


14331 


42171 


14332 


44123 


14333 


75162 


14334 


20024 


14335 


14426 



SR2 



HA 


DL 


$TI 


SO 


OH 


Rl 


RA 


OL 


$T1 


CS 


DM 


AM 


OCT- 




01077 


SO 


DM S 


Rl 


AS 


DM . 


NO 


OCT 




11041 


AS 


• OL 


$T3 


SA 


IN 


NO 


PZE 




**18 


LA 


DL 


$T1 


tm 


DM D 


82 


cs 


OH 


AM 


OCT 




-14271 


NO. 


on. 


NO 


OCT 




47642 


HA 


OH B 


CC 


0¥ 


DL D 


14 


AP 


m 


AM 


OCT 




■ 72050 


SA 


OL 


$T2 


cc 


DM 8 


CC 


RA 


OL 


$T1 


D¥ 


OL D 


14 


A? 


OM 8 


CC 


A I 


DL 


$T2 


CC 


OM 8 


NO 


PZE 






SA 


DL 


$AL 


SP 


OL 


$AR 


LP 


IL 


*1C 


AP 


DM 


m 


P2£ 




6 


SE 


DL 


ST3 


RA 


DL 


$AR 


SO 


Of* D 


R2 


8R 


01* 


UN 


PZE 




*-42 


1LCA0780 0082SR2 


SP 


DL 


$I€ 


2£ 


OL 


$T9 


LA 


DL 


$AL 


BR 

PIE 


DM 


hi 
SR2A 
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HERE IF FLOATING SHIFT HERE 000 

CONSTANT— FL OMB LIS 

FORM FILIAL SHIFT COMMAND 

COMMAND- FORMED 

STORE .FINAL SHI FT COHMANO 

MOST SIGNIFICANT FLOATED 

SCALE TO 2 

MAKE IT MINyS 

CONSTANT -1*420756 SCALED 2- . 

CONSTANT TO L 

-8 

8/C+X 
~¥1 

CONSTANT -A .SCALED ~2 



-JC/Y 

-Y2* -Yl-X/Y 

SHIFT COMMAND LOADED- HERE 



EXIT 



SET $T3 = 6 



9 SQUARE ROOT DcL« 

SAVE P-COyNIER 



0009900228005- 



JUMP* IF SCALING GREATER THAN 14 



0770011 

0770012 

0770013 

0770014 

0770015 

0770616 

0770017 

0770018 

0770019 

0770020 

077002 1 

0770022 

0770023 

0770024 

0770025 

07 70026 

0770027 

G770O2S 

0770029 

0770030 

0770031 

0770032 

0770033 

0770034 . 

0770035 

0770036 

0770037 

0770038 

0770039 

0770040 

0770041 

0770042 

0770043 

0770044 

0770045 

0770046 

0770047 

0770048 

0770049 

0780000 

0780001 

0780002 

0780003 

0780004 

0780005 
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14336 


62163 


LP 


DL 


$AR 


14337 


01077 ■ - SR2C Ft 


Oft D 


L15 


14340 


51162 


HA - 


DL 


$AL 


14341 


20021 


m 


DM 


AD 


14342 


14347 


PIE 




*+5 


14343 


73176 


AS 


DL 


$GNE 


14344 


55162 


HA 


OL 


SAL 


14345 


11041 


SO 


DM D 


Ri 


14346 


55162 


RA 


OL 


$AL 


1434? 


65011 


cs 


DM 


A« 


14350 


01077 


OCT 




01077 


14351 


50113 


SA 


DL 


$T1 


14352 


11GGI 


SO 


DH S 


Ri 


14353 


■ 73123 


AS 


DL 


$T9 


14354 


. 73000 • 


AS 


0« = 


MO : 


14355 ■ 


11041 


OCT 




11041 


14356 


42163 


SP 


OL 


%m 


14357 


50400 


SA 


in 


m 


14360 


14414 


PIE 




SR28 


14361 


75113 


LA 


OL 


$11 


14362 


65011 


CS 


DM 


AM 


14363 ■ 


1105? 


OCT ■ 




11057 


14364 


55166 


RA 


OL 


$QL 


14365 


52020 


SE 


DM H 


m 


14366 


00000 - 


PZE 






14367 


54163 


ME : 


OL 


$AR 


14370 


47400 


RP 


IK 


m 


14371 


17402 


PIE 




SR1SR 


14372 


50121 


SA 


OL 


$-17 


14373 


75114 


LA 


DL 


$T2 


14374 


50122 


SA 


DL 


$T8 


14375 


47400 


RP 


in 


m 


14376 


17632 


PZE 




DV2SR 


14377 


■ 75162 


LA 


DL. 


$AL. 


14400 


20035 


8ft 


DM 


AP 


14401 


14406 


PIE 




#*5 


14402 


7517? 


: LA 


DL 


$MON 


14403 


62177 


. LP 


DL 


$mn 


14404 


20020 


m 


DM 


UN 


144G5 


14413 


PIE 




SR2S-1 


14406 


75122 


LA 


DL . 


$T8 


14407 


63163 


AL . 


DL 


$AR 


14410 


66060 


AP 


m b 


m 


14411 


75121 


LA 


OL 


$T7 


14412 


61162 


At 


DL 


$AL 



JUHP IF EVEN . NU. SHIFTS 

COUNT- 1 TO A 

SAVE CmiHlv GET M„S. TO A 



2M 



n 

N^FINAL SHIFTS 
SHIFT COfiMANG 



STORE SHIFT. COMMAND 

2N 

SHIFT COMMAND 



SAVE SHIFT COMMAND 



078C006 

078060? 

0780008 

©780009 

0780010 

0786011 

0780012 

0780013 

0780014 

0780015 

G78GG16 

078001? 

0780018 

0780019 

0780020 

0780021 

0780022 

0780023 

0780024 

0780025 

0780026 

0780027 

678GG28 

0780029 

0780030 

0780031 

0780032 

0780033 

0780034 

0780035 

0780036 

0780037 

0780038 

0786039 

0780046 

0780041 

0780042 

S786G43 

0780044 

0780045 

0780044 

0780047 

0780048 

0780049 

0780050 
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14413 


42113 




5P 


OL 


m 




14414 


00000 ■ 


SR28 


P2E 








14415 


50162 




$A 


OL 


SAL 




14416 


42163 




SP 


DL 


$AR 




14417 


75U3 




LA 


OL 


$T1 




14420 


■ 60400 




NO ■ 


IM< 


NO 




14421 


14414 




PIE 




*-5 




14422 .. 


■ 52020 •• 




SE 


DM H 


NO 




14423 


00000 • 




PIE 








14424 -. 


42146 




SP 


OL 


fOL 




14425 


62511 




LP 


IL 


$IC 


R 


14426 


- 7S00O 


SR2A ■ 


LA 


DM - 


no 




14421 


00007 . 




OCf 




? 




14430 


50123 




SA 


OL 


$19 




14431 


- 75166 




LA 


OL 


SQL 




14432 . 


62167 




LP 


DL 


$QR 




14433 


11041 




SO 


DM 


Rl 




14434 . 


47166 




RP 


OL 


SQL 




14435 


« 75163 




LA 


OL 


SAft 




14436 


11041 




SO 


DM 


Rl 




1443? 


2S020 ■ 




8R 


m 


m.- 




14440 


1433? 




PIE 




SR2C 










1LCBG690 


0C81SN1 


«SIJ*E Sol. 


14441 - 


44113 


SN1 


2E 


OL 


m 


CLEAR Tl 


14442 : 


; 43171 




HP 


OL 


$IC 


CLEAR P B STOR£ P IN SIC 


14443 


- 75162 




LA 


OL 


$AL 


LOAO i WITH AC 


14444 


20035 




■BR 


DM 


AP 


IF .P0S1¥I¥E 8 GO TO SN1A 


14445 


14452 .. 




pie 




SN1A 




14446 


50113 




SA 


OL 


$T1 


SEf SIGN CONTROL . 


14441 ■ 


65011 




cs 


DM C 


AM 


COMPLEMENT AC 


14450 


00000 - 




PIE 









14451 . 


50162 




SA 


OL 


■ *AL 




14452 


, 73000 ■■ 


SUM 


AS 


DM :C 


NO 


TEST FOR GREATER THAN- PI 


14453 


63336 




OCT ■ 




63336 


PI 3*1*16 


14454 


20034 . 




m 


OM 


m 


NO*. SO TC ;SN1B 


14455 


14463 




PIE 




SN1B 




14456 . 


50162 




SA 


DL 


*AL 


CHANGE SIGN OF INPUT 


1445?.. 


■ 75113 




LA 


OL 


$T1 




14460 


63000 - 




AL 


DM =C 


NO 




14461 


400SO 




OCT 




400O0 




14462 . 


50113 




SA 


OL 


$T1 




14463 


■ 75162 


sum 


LA 


OL 


$AL 


REDUCE TO PI./2o 


14464 


■ 73000 ■■■ 




AS 


DM C 


HO. 




14465 i 


- 7155? 




OCT 




7155? 


PI/2 SCALE© 3 


144.66 


20034 




sr 


OH 


AN 


LESS THAN, ft/2: W - 



000810G0951US 



0780051 
0780Q52 

0780053 
078CCS4 
C7SG055 
0780056 
0780057 
0780058 
0780059 
0780060 
0780061 
0780062 
0780063 
07 80064 
0780065 
0780066 
078006? 
0780068 
©780069 
078G07-C 
0710:071 
0786072 
©690060 
0690001 
0690662 
0690003 
0690004 
0696605 

0690007 
0690008 

0690009 
0690010 
0690011 
0690012 
0690013 
0690014 
Q69C015 
0690016 
069001? 
0690018 
0690619 
0690020 
0690021 
0690022 
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14467 


14475 


PIE 




JH-6 




14470 


■. 73.000 ■ 


AS . 


DM C 


NO 


REDUCE = 8Y- PI/2 


14471 


71557 


OCT 




71557 


PI/2 SCALED 3 


14472 


65011 


cs 


DM C 


AM 




14473 


■ 00000 


PIE 




■ 




14474 


50162 


SA 


DL , 


$AL 




14475 


- 75162 


LA 


OL 


$AL 




14476 


67067 


CC 


OM 8 


CC 


CLEAR CARRY 


14477 


66000 ■ 


■ ap 


0*1 C 


. no 


LOAD E WITH 2/PI 


14100 • 


24276 


OCT 




242:76 


2/PI 


14501 


15056 


n» 


m o 


14 


MULTIPLY 


14502 :; 


110.63 


so 


DM 


L3 


SCALE TO 0. 


14503 


50162 


SA 


OL 


$AL 


NOW IN RADIANS X 2/PI 


14504 


44062 


IE 


OM 8 


LP 




14505 


50066 


5ft . 


OM 8- 


AP 




14506 


15056 


HP- 


OM 


14 




14507 


50114 


SA 


OL 


$T2 


. Y SQUARE 


14510 


62114 ... 


. U» 


OL 


$12 




14511 


440.75 


IE . 


OM S 


LA 




14512 


; 60000 ■ 


MO 


OM C 


m 




14513 


■ 77720 - 


OEC 




-298046-2 ... 


87 


14514 


17056 


MS 


OM 


14 


B7 X Y SOUARED 


14515 


- 73000 


AS 


DM C 


NO •■ 


AOO 85 


145.16 


■ 01502 


OCT 




01502 


85 „0.5133 


14517 


., 44062- : 


IE 


OM 8 


LP ■ 




14520 


66114 


■ AP 


OL - 


$12 . 




14521 


67067 


CC . 


DM 8 ; 


CC 




14522 


15056 


UP- 


DM 


14 


RESOLT X. ¥ .SQUARED 


14523 


73000 


AS 


DM C 


. NO 


ADO 83 


14524 


62657 


DEC 




-41123 


83 


14525 


66015 ■ 


AP 


OM C 


LA 




1452S - 


00000 


PIE 









14527 


47114 


RP 


DL 


$¥2 




14530 ■ 


67067 


CC 


DM S 


CC 




14531 - 


17056 


m 


DM 


14 


RESULT. X-- Y SQUARED 


14532 


■ 73000 ■ 


AS 


DM C 


NO 


ADO ONE 


14533 


3.7777 


OCT 




37777 




14534 


. 44:062 


IE 


DM 8 


LP 




14535 


.:- 66162 :. 


AP 


DL . 


SAL 




1453.6 


67067 - 


CC 


DM 8 


CC 




14537 


15056 


MP 


DM D 


■ 14. 


RESULT X: Y .. 


14540 


'67007' ' 


CC 


OM C 


CC 




14541 


. 53502 


OEC- 




-63662 . 




14542 


■ 05076 


m 


DM D 


14: 




14543 


66162 


AP 


DL 


$AL 


EXCHANGE A P 



0690023 
0696024 
0690025 

0690026 

0690027 

0690028 

0690029 

06 9003 G 

0690031 

0690032 

069G033 

0690034 

0690035 . 

0690036 

0690037 

069003S 

0690039 

0690040 

0690041 

0690042 

0690043 

0690044 

©690045 

0690046 

G69G04? 

0690048 

06SCC49 

0690050 

0690051 

0690052 

0690653 

069C054 

0690055 

0698056 

0690057 

6&9O058 

0690.059 

0690060 

069*061 

0690062 

0690063 

0690064 

0690065 

0690066 

0690067 
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145*4 : 


20035 


an 


DM 


AP 




14545 


1,4550 


. P2E 




#*3 


IF .RESULT:- IS NEGATIVE 


14546 


75000 ■ 


LA 


en c 


m 


SET- RESULT TO 


14541 
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37777 
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14550 


50162 


SA 


OL 


$AL 
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14551 


75113 


LA 


EL 


$71 




14552 


20034 . 


BR 


DM 


AM 




14553 


14555 
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14554 


62571 


LP 


It 


SIC R 




.14555 . 


75162 - 


LA 


DL 


SAL 




14556 


65011 


CS 


DM C 


AM 




14557 
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SA 


DL 


SAL 




14561 
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LP 


1L 
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ILCBOfOO 
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.u 
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OL 


$T9 
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14563 
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S? 
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75162 


LA 


OL 


SAL 
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OM 
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14567 


50123 


SA 


OL 
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75163 


LA 


OL 


$AR 
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14571 


65001 


CS 
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AI 
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55162 
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DL 
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DL 
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14601 


20034 


sa 


DM 
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14603 
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LA 


OL 
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14604 


630Q0 


AL 
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14605 
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OCT 
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14606 
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SA 


DL 
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14607 


75163 


LA 


DL 


$AR 
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AL 


DM- 


m 
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14611 


01132 


OCT 




1132 




14612 
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SA 


OL 


$m 




14613 


75162 


LA 


DL 


$AL 
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AH 


DM ■; 


NO 
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OCT 
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14616 . 
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DL 
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OL 
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14624 


. 75163 


LA 


OL 


$AR 


14625 


^ 63000 


AL 


DM 


NO 


14626 


01132 . 


OCT 
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OL 
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AH. 
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OL 
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14641 
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OL 
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DM 


AP 


14643 
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DL 
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14651 


■ 77071 
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AM 


14652 
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SA 


OL 


*AL 
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75400 


LA 
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14654 . 


15071 
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SC2PI 


146.55 


50113 


SA 


DL 
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14656 


75200 ■ 


LA 


OP 


NO 


1465? 


50114 . 


SA 


OL 


$T2 


14660 


47400 


RP 


1* 
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14661 
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MP25R 
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DL 


SAL 
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LP 


OL 
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DM 


AP 


14666 
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NO 


14610 
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NO 
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3777? 
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DL 
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14675 
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SP 


OL 
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- 42116 
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OL . 
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14677 
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SA 


OL 


*AL 


14700 


42163 
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OL 


$AR 


14701 


47400 •- 
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m 


14102 


17577 
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mp2.sr 


14703 


75162 


LA 


OL 


$AL 


14104 . 


50117 


SA 


OL 


$T5 


14105 
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. LA 


OL 


$AR 


14706 
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SA 


OL 
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14707 
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LA 
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NO 
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15073 
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SA 


OL 


$11 . 
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$AR 
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55162 
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OL 


$AL 


14723 
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CH 


DM B 


AM 
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50162 


SA 


OL 


SAL 
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LA 


OH . 


m 


14726 


73230 


OCT 
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14127 
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AL 


OL 
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SA 
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NO 


14731 - 


15104 
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SCSL 


14732 
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OM 
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62207 


OCT 
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DL 


$AL 


14735 


50400 


SA 


IM 


NO 
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15103 


PZE 




SCSM 


14737 


75117 


LA 


OL 


$T5 


14740 


62120 


LP 


OL 


$16 


14741 


50113 


SA 


OL 


*Ti 


14742 


■ 42114 


SP 


OL 


$12 


14743 
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LA 


IM 


no 


14744 . 


15017 • 


PEE 
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14745 


50162 


SA 


OL 


SAL 


14746 


75200 


LA 


OP 


MC 


L4747. 


50163 


SA 


OL 


■ $AR 


14750 


47400 


»p 


IM 


no 


14751 


17577 


PZE 
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X2 

X2 
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C3«X S0UARE 
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X2 
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0700071 
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0T00079 
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0700085 
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0700088 

0700089 
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0706099 

0700100 

0700101 
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0700104 

0700105 

0700106 
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0700108 
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0700114. 

070.0115 

0700116 
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14752 


75163 
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DL 


$m 


14153 
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DL 
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AM 
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DL 
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50536 
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14763 
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AL 


DL 
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14T64 
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SA 


m 


NO 


14765 
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SC.TSL 
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LA 
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WO 
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02431 
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OL 


$AL 


14771 
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SA 


IM 
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Dt 


$T5 
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SA 


OL 


$AL 


14775 


50113 


SA 


OL 


$11 


14776 


■ 75120 
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DL 


$T6 


14777 


50163 


SA 


OL 


$AR 


15000 


50114. 


SA 


DL 


$T2 


15001 


4740O 
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15002 


17577 
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. MP2SR 


15003 


75162 


LA 


OL 


$AL 


15004 . 


5011? 


SA 


OL 


$15 


15005 
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LA 


OL 


$AR 


15806 


50120 


SA 


OL 


$T6 


15007 
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LA 
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SCC9 
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15012 


75200 
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15013 
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15014 . 
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UQ 


15015 
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75163 


LA- 


OL 


$AR 
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15020 
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PIE 




SCfSL 
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LA 
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SAL 
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15024 . 


15105' 


PIE 
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SA 
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OL 
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LS PART OF C9 
X 4TH TIMES C9 



0700121 
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0700134 

0700135 

0700136 

0700137 

0700138 
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0100161. 

0700162 

0700161 

0700164 

0700165 



ito^8A:« a s s € «:ri-y;:Li sting 



PAGE 23 



15027 
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OL 
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LA 


OL 
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MB 
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MP2SR 
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LA 


DL 


SAR 
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15036 


15104 . 
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LA 


OL 
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SCSM 
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SA 
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66114 .. 


AP 


OL 


$T2 




0710053 


15202 .. 


■ 67061 


CC 


DM 8 . 


CC 




0710054 


15203 


15056 


HP . 


DM 


14 


RESULT, JL -¥ SQy ARES 


0710055 


15204 . 


, 13000 


AS . 


OM C 


NC 


ABD B3 


0710056 


15205 


626 SI - 


CEC 




-41123 


83 


0710057 


15206 . 


66015 


Af* 


DM C 


LA 




0710058 


1520-7 


00000 


PZE 









0710059 


15210 


47114 .. 


HP 


DL 


$72 




0710060 


15211 


6706? 


CC 


dm s 


CC 




6710061 


15212 : 


17056 


MS 


DM D 


14 


RESULT^: ¥ .SQUARED 


0710062 


15213 


73000 


AS 


Oil C 


NG ■ 


ADO QUE 


0710063 


15214 


3777? 


OCT 




- 37777 




0710064 


15215 


, 44062, 


2E 


DM .8 


. LP 




0710065 


15216 


66162 


AP 


DL 


SAL 




0710066 


15217 . 


67067 


CC 


DM B 


CC- 




0710067 


1S220 ■ 


15056 


up 


DM D 


14 


RESULT 1 ¥ . 


07-1006* 


15221 


67007 


CC 


DM C 


CC 




071006f 


15222 : 


53502 


DEC 




-63662 




0710070 


15223 


05076 


m 


OM 


- 14 : ■ - 




0710071 


15224 . 


.. 66162 


hp 


DL 


SAL 


EXCMAWE A P 


0710072 


15225 


2.0.035 . 


an 


DM 


AP 




0710073 


15226 


15231 


PIE 




. #*3„ 


IF RESULT-; IS NEGATIVE 


0710074 


15227 


■■ 15000 ■■ 


LA . 


DM C 


MO 


SET h RESULT ¥0 - 


0710075 


15230 ' 


' 37777 


GCf 




37777 


QUE AND 


0710076 


15231 


50162 


SA 


OL 


SAL 


SAVE IN, $At " 


0710077 


15232 : 


... 75113 


LA 


OL 


$T1 




0710078 


15233 


. 20034 : 


8R 


DM 


AM 


SIGN CONTROL 


0710079 


.15234 


15236 


PIE 




•♦2. . 




0710080 
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15235 


62571 


LP 


IL 


tic 


R EXIT 


15236 


■ 75162 . 


■ LA - 


OL 


SAL 


NEGATIVE 


15237 


. 65011 


CS 


DM € 


AM 




15240 


00000 


P££ 









15241 


50162 


SA 


OL 


SAL 




15242 


62571 


LP 


IL 


*IC 


R EXIT 






1LCC0720 


Q082CS2 


sCOSIME 0«L« 


15243 


44123 €52 2£ 


DL 


ST9 


SIGN CONTROL 


15244 


43171 


HP. 


DL 


SIC 


STORE P IN IC 


15245 


75162 


LA 


OL- 


SAL 


LOAD- A .KITH AC 


15246 


20035 


8R 


DM 


AP- 




15247 


15257 


PZE 




CS2A 




15250 


75163 


LA 


DL 


■ SAR 


COMPLEMENT 


15251 


65001 


CS 


DM C 


AI ■ 




15252 ■ 


ooooo - 


PIE 









15253 


- 51163 


HA 


OL 


sar 




15254 . 


55162 


HA 


OL 


$AL 




15255 


, 77071 


CH 


DM 8 


AM. 




15256 


50162 


SA 


OL 


$AL 




15257 


73000 ■ ■ CS2A AS 


MX 


HO 


TEST FOR I St GOAORAMF 


15260 - 


71557 ■ 


OCT 




71557 


-PI/2 


15261- 


20034 


BR 


OH- 


AM 




15262 ■ 


15322 


PIE 




CS28 




15263 


• 75163 


LA 


OL 


$AR 




1526% 


k 63000 --■ 


AL 


DM - 


MO 


IS PARI OF 3PI/2 


15265 


01600 


OCT 




01600 




15266 


50114 . 


SA 


DL 


$T2 




15267 


< 75162 


LA 


OL 


SAL 




15270 


71000 - 


Mi 


DM. -. 


MO 


MS PART OF- 3PI/2 : 


15271 


55115 


OCT 




55115 




15272 


50113 


SA 


OL 


STi 




15273 


. 20035 


8R 


dm 


AP 


4¥H QUAD. IF ♦ 


15274 . 


15354': 


PIE 




CS2D 




15275 


50123 


SA 


DL 


$T9 


SIGM COMTRCL 


15274 


75114 


LA 


OL 


ST2 




15277 


63000 ■ 


AL. 


DM 


. MO 


LS PART OF PI/2 


15300 


77323 


OCT 




■ 77323 ■ 




15301 


50163 


SA 


DL 


$ar 




15302 


75113 


LA 


DL 


STi 




15303 


71000 -■ 


AM 


on . 


MO 


MS PART OF PI/2 : 


15304 . 


06220 - 


OCT 




06220 




15305 


50162 


SA 


OL 


SAL 




15306 


20035 


BR 


DM 


AP 


3RD QUAD. IF * 


1.5307 


15343 


P2E 




CS2C 




15310 - 


75163 


LI 


DL. 


SAR 





0007900518 LUS- 



0710081 
0710082 
0710083 

0710084 

0710C85 

0710086 

0720000 

G7200G1 

0720002 

0720003 

0720004 

07 2 0005 

0720006 

0720007 

0720008 

0720009 

0720010 

0720011 

0720012 

0720013 

0720014 

072O015 

0720016 

0720017 

0720018 

0720019 

0720020 

072002 1 

0720022 

0720023 

0720024 

0720025 

0720026 

0720021 

0720028 

0720029 

0720030 

0720031 

0720.032 

0720033 

OT20034 

0720035 

072C036 

0726031 

0720038 
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15311 


63000 


15312 


■ 77323 


15313 


, 50163 


15314 


75162 


15315 


. 71000 


15316 


06220 


15317 ■ 


50162 


15320 


20020 


15321 


14641 


15322 


, 75163 


15323 


63000 


15324 . 


00453 


15325 


• 50163 


15326 


75162 


15327 


71000 


L5330 


, 71557 


15331 - 


50162 


15332 


.- 75163 


15333 


65001 


15334 


00000 


15-335 ' 


51163 


15336 


55162 


15337 


77071 


15340 • 


50162 


15341 


20020 


15342 - 


14641 


15343 


■ 75114 


15344 : 


. 65001 


15345 


OOOOO 


15346 


51163 


15347 


55113 


15350 


-77071 


15351 


■ 50162 


15352 


20020 


15353 


14641 


15354 . 


75113 


15355 


50162 


15356 


75114 


15357 


50163 


15360 


2Q02Q 


15361 


14641 


15362 ; 


42171 


15363 


75162 


15364 : 


50121 



CS28 



CS2C 



CS20 



A51 



JU.. 


Oil .- 


Me 


OCT 




77323 


SA 


DL 


SAR 


LA 


OL 


SAL 


AM 


DM 


m 


OCT 




06220 ■ 


SA 


OL 


SAL 


88 


OM 


UN 


P2E 




SN2C 


LA 


DL 


$AR 


AL 


GM- 


NO 


OCT 




0G4S3 


SA 


OL 


$AR 


LA 


DL 


$AL 


AM 


DA 


NO 


OCT 




71557 


SA 


OL 


SAL 


LA 


OL 


$m 


cs 


DH C 


AI 


PIE 







MA 


OL 


$AR 


RA 


OL 


$AL 


CH . 


DM 8 


AM 


SA 


DL 


SAL 


8R 


OM 


UN. 


P2E 




SN2C 


LA 


DL 


ST2 


CS 


OM C 


AI 


PZE 







HA- 


OL 


SAR 


HA 


DL 


ST I 


CM 


OM S 


m 


SA 


DL 


$AL 


SB 


OM 


m 


P2E 




SM2C 


LA 


OL 


$Ti 


SA. 


OL 


SAL 


LA 


OL 


ST2 


SA 


OL 


SAR 


8R 


DM 


UN 


PIE 




SN2C 


1LC0G750.0081AS1 


SP 


DL 


SIC 


LA 


DL 


$AL 


SA 


DL 


$T7 



LS PART OF PI/2 



MS PART Of PI/2 



1ST QUAD 

LS PART OF -PI/2 



MS- PART OE -PI/2 



3RD QUAD* 



P ARC SINE 

R STGRE P IN 1C 
LOAD A WITH AC 
SIGN CONTROL 



0O0&2OOl5fe3WS~ 



0720039 

072Q04C 
0720041 
0720642 

0720043 

0720044 
0720045 
07-20046 

0720047 

0720048 
07 20049 
0720050 

0720051 
0120052 
0720053 
0720054 
0720055 
0720056 
0720057 
0720056 
0720059 
0720060 
0720061 
0720062 
0720063 
0720064 
0720065- 
0720066 
072006? 
0720068 
0720069 
0720070 
0720071 
0720072 
0720073 
0720074 
072007S 
0720076 
072007? 
? 20078 
0720079 
0750000 
0750001 
0? 50002 
0750003 



t o s r am 


.'- A $:.< 


15365 


20035 


15366 


15372 


15367 


65011 


15370 


00000 


15371 


50162 


15372 


66067 


15373 


44075 


15374 


60162 


15375 


15056 


15376 


65011 


15377 


37777 


15400 ■ 


55162 


15401 


50120 


15402 


44163 


15403 


47400 


15404 


17402 


15405 


= 75005 


15406 


26501 


15407 


71120 


15410 = 


50117 


15411 


20034 


15412 . 


15425 


15413 


44062 


15414 , 


■ 75120 


15415 


65001 


15416 


00 000 


15417 \ 


55113 


15420 


67067 


15421 


05076 


15422 ,. 


42162 


15423 


20020 


15424 ■ 


15435 


15425 ■--■- 75113 


15426 


44062 


15427 ■ 


■ 65001 


15430 ■■ 


00000 


15431 


55120 


15432 :. 


67067 


15433 


05076 


15434 .. 


: 42162 


15*35".' 


47400 


15436 


17163 


15437 


■ 75117 


15440 


. 20035 


15441 


15452 
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ASIA 



A51S 



8R 


m 


AP 


P2E ■ 




s*4 


CS 


DM C 


AM 


PIE 







5A 


OL ■ 


$AL 


m 


DM 8 


CC 


ib 


OM 8 


LA 


NO : 


DL . 


$AL 


m 


OM D 


14 


CS 


OM C 


AM 


OCT 




37777 


RA 


OL 


SAL 


5A 


OL 


$T6 


2E 


DL ; 


SAR 


m 


III - 


NO. 


PIE 




SRiSR 


LA 


OM C 


CS 


dec 




. 70710 


AM 


OL 


$76 


SA 


OL 


$T5 


BR 


OM. 


AN< 


?ze 




ASIA 


Z£ 


DM 8 


LP ■ 


LA 


OL 


$T6 


CS 


OM 


AI 


pie 







RA 


DL 


$T1 


CC 


OH 8 


CC 


0¥ 


DM D 


14 


SP 


DL 


$AL 


BR 


DM 


UK* ■ 


PIE 




AS1B 


LA 


OL 


m 


IE 


DM B 


LP 


CS 


OM 


AI 


PIB 







RA 


OL 


ST6 


CC 


OM 6 


cc. 


0¥ 


DM D 


14 ■ 


m 


DL 


SAL 


if* 


1*. 


NO ■ 


PIE 




ATISR 


LA 


OL 


$T5 


8R 


DM 


AP 


fZE 




ASID 



COMPLEMENT 



FORM X SftyARE 

SUBTRACT FROM. ONE 



1/'5Q*<'JUV 2 



BRANCH IF Li-SS THAU ABOVE 



SQ„ RT« OX RESULT 



X/5Q»RT« RESULT 
ARC TAN SUBROUTINE 



GREATER THAN i/SQ RT* 2 IF * 



0750004 

©75C005 
0750006 
0750007 

0750008 
G75O0C9 
0750010 
0750011 
0750012 
S75G013 
07 50014 
07 50015 
0750016 
0750017 
0750018 
OTSOGlf 
0750020 
0750021 
0150022 
0750023 
0750024 
0750025 
0750026 
0750027 
0750028 
0750029 
0750030 
0750031 
0750032 
0750033 
0750034 
0750035 
0750036 
0750037 
0750038 
0750039 
07 50040 
0750041 
0750042 
0750043 
0750044 
075C045 
0750046 
07 50047 
07 50048 
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15442 


75121 ASIC LA 


OL 


-$T7 


SIGN CONTROL . 


15443 


20035 


BR 


DM 


AP 


; 


15444 


15451 


PZ£ 




**5 




15445 


■ 751^2 . 


LA 


OL 


$AL 




15446 


65011 


CS 


OK C 


AM 




15447 


00000 ■ 


PIE 









1545Q 


50162 


SA 


OL 


t&L 




15451 . 


62571 


LP 


It 


tic 


R EXIT 


15452 


- 75162 . ASIC LA 


OL 


£AL 


GREATER THAIS 


15453 


■ 65011 


CS 


DM 


AM 




15454 


31103 


DEC 




15708E181 


PI/2 


15455 


50162 


SA 


. OL- 


$AL ■ 




15456 


. 20020 


8R 


DM 


m 




15451 


15442 


PIE 




ASIC 








1LC00760. 


8082AS2 ARC 


SINE OoU 


1546.0 - 


42171 AS2 5P 


OL 


$IC 


STORE P IK 1C 


1541*1 


44.166 


m 


DL 


$QL 




15462 ;: 


■ 4416? ■ 


VE 


OL 


$QR 




15463 


■ 75162 


LA 


OL . 


$AL 


. LOAD A MITH AC 


15464 - 


, 50400 ■ 


SA 


-in 


MO 




15465 


15612 .. 


PIE 




AS2SP 


SIGU CO-KIRGL 


15466 


20035 


BR 


0« 


A?. 




1546? 


154.77 


PIE 




**8 




15470 ■ 


75163 


LA 


DL 


JAR 


mmmmm 


15411 


65001 


CS 


OH c 


AI 




15472 


. 00000 


PIE 








1547.3 ■ 


51163 


HA 


DL 


$m 




15474 _ 


55162 


RA 


OL 


$AL 




15415 . 


, 17071 


CM . 


DM B 


AM 




15476 


50162 


SA 


OL . 


SAL 




154,77 . 


50400 


SA 


IH ■ 


no ■ 


X 


15500 - 


■ 15613 - 


PIE 




AS2SP*i 




15501 


50113 


SA 


OL 


$T1 




15502 


- 75163 


LA 


OL 


$*R 




15503 


50200 


SA 


W 


m 


X-AS2SP-8-2. 


15504 . 


50114.... 


SA 


OL 


$T2 




15505 ■ 


47400 ■ 


ftp 


IH 


HO 




15506 


17577 


PIE 




MP2SR 


SQUARE X 


15507 


75163 


LA 


OL 


$AR 




15510 - 


65001 


CS 


DM C 


AI 




15511 


- 17777 


OCT 




77777 




15512 ■ 


50163 ■ 


SA 


OL 


$AR 




15513 


75162 


LA 


OL 


SAL 




15514 


77011 


CH 


OK C 


AM 




15515 


3777? 


OCT 




37777 





CG09500?596US~ 



075CG49 
0750050 
©750051 
0750052 
0750053 
0750054 
075G655 
0750056 
075005? 
0750058 
0750059 
0750060 
0750061 
0750062 
0760G00 
0760001 
0760002 
0760003 
0760004 
0760005 
0760006 
0760O07 
0760008 
07 60009 
0760010 
0760011 
07-60012 
0760013 
0160014 
0760015 
0760016 
0760011 
0760016 
0760019 
0760020 
0760021 
0760022 
0760023 
0760024 
0760025 
0760026 
076002? 
©760028 
0760029 
0760030 
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15516 


50162 


15511 


. 47400 


15520 


17464 


15521 


15005 


1552.2 


26501 


15523 


71400 


15524 


15613 


15525 . 


50400 


15526 


15615 


15521 


. 20034 


15530' 


15543 


15531 


• 15400 


15532 . 


15613 


15533 


..- 50113 


13534 . 


, 75400 


15535 


15614 


15536 


50114 


1553? 


47400 


15540 • 


17632 


15541 


20020 


15542 : 


15554 


15S43 


75 400 


15544 . 


15613 


15545 


55162 


15546 


50113 


1554? 


: 75200 


15550 - 


55 1.63 


15551 


50114 


15552 . 


.. 47400 


15553 


17632 


15554 .. 


■ 47400 


15555 


17.22? 


15556 


75400 


15557 


15615 


15560 


2.0035 


15561 


15516 


15562 


75400 


15563 


15612 


15564 


20015 


15565 


15575 


15566 


. 75163 


15567 : 


65001 


15570 ■ 


00000 


15571 


51163 


15572 


■ 55162 



AS2A 



AS28 



AS2C 



s* 


OL 


SAL 


m 


£« = 


NO 


PIE 




5R2SH 


LA 


OM 


CS 


©EG 




70710 


AM 


m 


UQ ■ 


PZ£ 




ASZSfM-L 


5A 


IM 


NO '■ 


PIE 




AS2SP#3 


m 


DM 


AN . . 


PZE 




AS2A 


LA 


■ IM 


W 


P.ZE 




AS2SP+1 


8JL 


BL 


STi 


LA 


• 18 


NO- 


PIE ■ 




A52SP*2 


SA 


OL 


*T2 . 


IP 


XH 


MO. 


me 




.. 0V25R 


BR 


OM 


UH 


PZ£ 




AS2B ■ 


LA 


IK, 


NO 


PZ.E 




AS2SP+1 


RA- 


OL 


$AL 


SA 


BL ■ 


$Tl 


LA 


m 


NO 


m 


OL 


■ SAft 


SA 


OL 


$12 


m 


in 


NO 


M£ 




. 0¥2SR 


»i» 


. IM 


MB- 


PIE 




AT2SR 


LA 


11 


ffO ■ 


*»Z£ 




AS2SP+3 


BR 


OM 


Af» 


Pl€ 




AS2B . 


LA 


m- 


NO 


PIE 




AS2SP 


8* 


dm - 


AP 


PIE 




##8 


LA 


OL 


*Aft 


CS 


on c 


A I 


PZE. 







MA ■ 


OL 


MR 


RA 


OL 


$AL 



TAKE SQ-..-RQOT 

1/SO .RT 2 

BRANCH IP. LESS- THAU- MOVE 



01 VICE SU8R 



AS2SF+2 . 

DIVIDE 
fill' ARCTAN 

GREATER THAN 1/SQ -RT 2 If X 

SIGN 



0760031 
0760032 
S76O033 
0760034 
0760035 
0760036 
©760037 
G760G38 
07 60C3S 
0760040 ■ 
0760041 
0760042 
0760043 
0760044 
0760045 
0766046 
0760047 
0?6ft04« - 
6760049 
0760050 
076C05I 
O760OS2 
0760053 
0760054 
0760055 
0760056 
076005? 
0160058 
C76CGS9 
0760060 
0760061 
0? 60062 
076O063 
0760064 
0760065 
0760066 
076006? 
0760068 
■ 0760069 
0760070 
0760071 
0760072 
0760073 
9 7400? % 
0760075 
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15573 


77071 




CH . 


DM 6 


AH 




15574 


50162 




SA 


OL 


SAL 




15575 


62571 




LP 


It 


SIC 


R EXIT 


15576 


75163 


A52B 


LA 


OL 


SAR 


SUBTRACT EROM PI/2 


15577 • 


65401 . 




CS 


IM 


Al 




15600 


15611 




PIE 




ASPI2*1 




15601 


50163 




SA 


DL 


SAR 




15602 


75162 




LA . 


OL 


SAL 




15603 


65411 




CS 


IM 


AM 




15-604. . 


15610 




PIE ■ 




ASP 1 2 




15605 


50162 . 




SA 


DL 


SAL-. 




15606 


20020 




8R 


DM 


an 




15607 


15562 




P2£ 




AS2C 




15610 


31103 


ASP 12 


OCT . 




31103 


PI/2 SCALEB -1 


15611 


-75500 ■ 




OCT 




75500 






15612 


mzsp . 


.'RES 




5 










1LCE0730 


0081AT1 


9 ARC TAH6ENT 


15617 


42171 


ATI 


5P ■ 


DL 


SIC 




15620 


7S162 




LA 


OL . 


SAL 




15621 


50113 




SA 


OL 


Sfl 


SIGfS CONTROL 


15622 _ 


20035 




8R 


DM . 


AP 




15623 


156.27 




pze 




**4 :. 




15624 : 


65011 




CS 


DM C 


AM 


COMPLEMENT 


15625 


00000 




PIE 









15626 


50162 




SA 


DL 


SAL 




15627 


67060 




cc 


DM 8 


. no = 




15630 


, 76006 




XA 


DM 


AP 




15631 


77000 




OCT 




77000 




15632 


42114 




SP 


OL 


ST2 




15633 


44075 




■ IE 


oil » - 


LA 




15634 


11066 




SO 


o« o 


L6 




15635 


> 73000 




AS 


0*1 ! 


NO 




15636 . 


17061 




PIE 




AT1TX-2 




15637 


67315 




CC 


OA C 


LA 


CLEAR- CARR¥ 


15640 


50115 




SA 


OL 


$F3 


STORE. XK 


15641 


44075 




IE 


DM 1 ■: 


LA 




15642 


62114 




LP 


DL 


ST2 


ZK 


15643 


60162 




MO ■ 


DL 


SAL 




15644 , 


15057 . 




MP 


DM 


15 




15645 - 


74000 




HA 


0«-C 


HO 


ADD ONE 


15646 . 


20000 




OCT 




20000 




15647 . 


65011 




CS 


OM C 


AM 
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tm 


DM D 


RO 






0500017 


16257 ■ 


50162 


SA 


OL 


$AL 






05GOC18 


16260 


47163 


UP 


DL 


SAR 






0500019 


16261 


66002 


AP 


DM C 


LP 






0500G20 


16262 


00000 


PIE 











0500021 
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16263 


40020 


ST 


DM H 


MO 


16264 


11040 


so. 


OM D 


80 


16265 


54163 


HE 


OL 


$&R 


16266' 


64066 


At 


OM 8 


AP 


1626? 


55166 


ra 


OL 


$QL 


16210 - 


47167 


RP 


OL 


$QR 


16271 


52020 - 


SE 


Qft-=H 


NO 


162T2 


11040 


so 


DM D 


RO 


16273 ■ 


54166 


ME 


OL 


SQL 


16274 . 


42161 . 


SP 


OL 


3>QR 


16275 


62571 


. LP 


IL 


SIC 


16276 


■ 73000 ■ NFR4A'. -- AS . 


on c 


. mm- , 


16217 


.11040 


SO 


OH 


RO 


163S0 ■ 


5007 


8A 


m 8 


LT 


16301 


- 73000 - 


AS 


OM C 


no 


16302 - 


= 02000 


OCT 




02000 


16.303 


44062 


IE 


OM B 


LP 


16304 :. 


55162 


HA 


OL 


SAL 


16305 


52020 


SE 


DM H 


m 


16306 


13040 


MR 


DM D 


RO 


16307 


55163 


RA 


OL 


$AR 


16310 


■ 47166 


m 


OL 


$0L 


16311 


40020 


Sf 


DM H 


NO 


16312 . 


11040 


so 


DM D 


RO 


16313 


: 54166 


m 


OL 


$QL 


16314 


42167 


Si» 


OL 


$QR 


16315 


• 75163 


LA 


OL 


,$AR 


16316 


13016 


mr 


OH S 


R14 . 


16317 


50162 


SA 


OL 


SftL 


16320 


62571 


If 


IL 


I1C 






IL000470 


■S182*tL4 


16321 


75200 ML* . LA. 


DP C 


fiC ■ 


16322. 


. 4217 L 


SF 


OL 


$1C 


16323 


50113 


SA 


OL 


$fl 


16324'. 


:, 73O0O = 


AS 


OH C 


NO 


16325 


77161 


OCT 




, 77761 


16326 


20035 


m 


0* 


AP 


16327 


16370- 


P2E 




. ML4A 


16330 


75000 


LA 


DM C 


NO 


16331 


11060 


SO 


08 


LO 


16332 


■ 73113 


AS 


OL 


$11 


16333 


- 51114 


HA 


OL 


$12 


16334 


; : . ¥6000 ■ 


XA 


OH.C 


Mi 


16335 


■ 00017 


OCT 




00017 


16336 


. 73000 ■■ 


AS 


DUX 


MO 



HOMERIC LEFT SHIFT OUAO*Lo 



CG060329*3*iUS 



SHIFT LEFT CGKttANO 



0900022 

0506023 

0500024 

0500025 

0500026 

0500027 

050C02S 

0500029 

S 500030 

0500031 

0500032 

0506633 

0500034 . 

0500035 

0500G36 

0500037 

050CC38 

0500039 

0500040 

05GOQ41 

05CCC42 

0500043 

0500044 

0500045 

0500046 

6500047 

0500048 

0500049 

C50C050 

0500051 

0410000 

04 70001 

0470002 

©470003 

0470004 

0470065 

0470006 

0470007 

0470008 

0470SC* 

0470010 

0470011 

0470012 

0470013 

0470014 
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16337 


11040 


SO 


DM 


RO 


16340 


64015 


AT 


DM C 


:. la 


16341 


40000 


OCT 




40000 


16342 


56162 


OX 


DL 


$AL 


16343. 


62163 


LP 


DL 


$AR 


16344 .. 


60114 . 


no. 


OL 


$T2 


16345 


52020 ■ 


SE 


DM H 


NO 


16346 


11060 


so 


OH D 


LO 


16347 


42163 


5P 


DL 


$AR 


16350 


67016 


cc 


DM C 


m 


16351 ..: 


: 37777 


OCT 




37777 


16352 


54162 


ME 


OL 


$AL 


16353 


75166 


LA 


OL 


$0L 


16354...::; 


62167 


LP 


OL 


- $QR 


16355 


■ 40020 


SI 


DM H 


NO 


16356 


11040 


SO 


DM D 


RG 


16357". 


42166 


SP 


DL . 


SOL 


16360 


54163 


ME 


OL 


■ $m 


16361 


75167 


LA 


OL 


$08 


16362 


44062 . 


Z£ 


OH B 


LP 


16363. 


■ 60114 


, MO 


OL 


$T2 


16364 . 


52020 


SE 


DM H 


m 


16365 


11060 


SO 


DM 


LO 


16366 


50167 


SA 


OL 


$QR 


16367. 


62571 


LP 


IL 


■ *ic 


16370 


. 73000 =■ NL4A AS 


DM .C 


*iO 


16371 


11060 


SO 


DM 


LO 


16372 


64015 


Af 


DM C 


LA 


16373 


40000 


OCT 




40000 


16374 


56162 


OX 


OL 


$AL 


16375 


75163 


LA 


DL 


$AR 


16376 


62166 


LP 


DL 


$0L 


16377 


40020 


ST 


DM H 


NO 


16400 


11060 


SO 


DM 


LO 


16401 


42163 


SP 


DL 


$m 


16402 


67016 


cc 


DM C 


MA- 


16403 


37777 ■ 


OCT 




' 37777 


16404 


■ 54162 


ME 


OL 


$&L 


16405 


44075 


ZE - 


DM B 


LA 


16406 


6216? 


LP 


DL 


$QR 


16407 \ 


40020 


ST 


DM H 


m 


16410 


11060 - 


SO 


dm e 


.. LO ■ 


16411 


.:. 541.63 


HE 


OL 


$AR 


1641.2 ., 


- 42166 


SP 


DL 


$QL 


16413 


44167 . 


IE 


DL 


$QR 



SHIFT. RIGHT CGtfMAND 



8 



0470015 
0470014 

0470017 
0470018 
0470019 
0470G20 
0470021 
0470622 
0470023 
0470024 
0470025 
0470026 
0470027 
0470028 
0470029 
04 7.0030 
0470031 
0410032 
04 70033 
0470034 
047.0035 
04 70036 
0470037 
0470038 
0410039 
0470040 
0470041 
0470042 
G470G43 
0470044 
0470645 
0470044 
047O047 
0470048 
0470049 
04? 0050 
0470051 
0470G52 
0470053 
0470054 
0470055 
0470056 
0470057 
0470058 
0470059 
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16414 62571 



16415 - 


75200 ■ 


16416 


42171 


16417 


73000 


16420 


11000 ■ 


16421 


55162 


16422 


52020 


16423 


11000 - 


16424 


50162 


16425 


62200 • 


16426 


75207 


16427 


42171 


16430 


20436 


164-31 •: 


00020 


16432 


16444 


16433 


67013 


16434 : 


11040 


16435 


62163 


16436 


55162 


16437 . 


52020 


1644G 


00000 


16441 


42163 


16442 


50162 


164.43. 


62571 


16444 


62162 


16445 


44162 


16446 


42163 


16441 


60013 


16450 


00017 


16451 


20020 


16452 . 


16433 


16453 


75200 


16454 


42171 


16455 


- 73000 


16456 


11020 


16457 


55162 


16460; 


■ - 52.020 


16461 


11020 


16462 


. 50162 


16463 


6220G 



Utl 



LR2 



LLI 



LP IL 

1L0E0530 
LA OP C 



SP 
AS 
SO 
MA 

SE 
SO 
SA 
LP 



DL 

dm c 

DM S 
01 

DM.-H 
DM S 
OL 
DP C 



1LOE0540 
LA OP 



OL 

m 



SP 
8R 

OCT 

pie 
cc 

OCT 
LP 

aft 
se 

P££ 

SP 

SA 

LP 

LP 

2E 

SP 

m . 

OCT 

m 

PZ£ 

1LDF0518 
LA OP C 



OH 

DL 
OL 
ON ..M 

OL 
DL 
IL 
OL 
DL 
OL 
DM 

DM 



SP 
IS 
SO 
RA 
SE 
SO 
SA 
LP 



OL 

DM C 
DM S 

OL 

DM H 
DM S 

OL 
OP C 



16464 - 75207 . LL2 



1L0F0520 
LA DP 



SIC 

©1-81L-R1 
■ NO 
SIC 

NO 
RG 
$AL 

.. NO 

RO 
$AL 

. JsO 
0182LR2 :. 

cc 

SIC 

HH 

00020 
.. •♦10 
AS 

11040 ■ 

$AR 

$AL 

:.. m 

SAR 
SAL 
SIC 

SAL 

SAL 

SAR 

AS 

00017 

OH 

#-15 
0181LL1 

MB - 

$10 

NO 

LO 

SAL 

NO 

LO 

SAL 

NO 
-.Q182LL2 



.LOGICAL. RIGHT... SHI FT S«L = 



C0G09096*3*iyS 



^LOGICAL R16MT. .SH1FT 9 D*L« 

SHIFT CGUNT TO A REGISTER 
SA¥E XftSSTRyCTIOM COUNTER 
JUMP IF--N. LARGER JMkU 17181 



FORM SHIFT MSfltUCTIQN 

fiUMBER- TO SHIFT- I* P tt.S-1 
MOWER TO -SHIFT- IN A IMS! 
STORE- SHIFT*- INSTRUCT ION 
HERE 

SAVE SHIFTEO DUMBER - 

R EXIT 

. H GREATER. THAN 17481 
ZERO TO- SAL ■■ 
UAL I- TO SAR 

SET SHIFT -COUNTER 

RETWRN TO <MAItt» CHAIN 

cLOGiCALLEFT SHIFT S«L« 
LOAD A MITH *• 
STORE ¥*2: IN SIC 
AOD. N AMD SI4IFT- COMMAND 

SAL :T0 A, SHIFT -TO E 

STORE .SHIFT; IN- «*i'~ 
EXECUTE MODIFIED SHIFT 
STORE RESULT 
R EXIT 



000211444-3NUS 



000S^0f6*3M4IS 



oLOGICAL-.LEFT SHIFT 0»L, 



CG021144+3NUS 



0470060 
0530000 
0530001 

0530002 

05 300-03 

0530004 

0530005 

0530006 

053000? 

0530008 

053000*3 

0540000 - 

0540001 

0540002 

0540003 

0540004 

0540005 

0540006 

0540007 

0540008 

O54O0O9 

0540010 

S540G11 

0540012 

05400 13 

0540014 

©540015 

0540016 

0540017 

G540G18 

0540G1S 

0540020 

0540021 

0510OCO 

05100O1 

0510002 

0510003 

05 10004 

0510C05 

0510006 

051000? 

0510008 

0510009 

0520000 

0520001 
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16465 


42171 


SP 


OL- 


SIC 


16466 


204 3 6 


8R 


in 


MH 


16467 


00020 


OCT 




00020 


16470 


16502 ■ 


P2E 




84-10 


16471 


67013 


CC 


OH 


AS 


16472 


11060 


OCT 




11060 


16473 


62163 


LP 


OL 


$AR 


16474 


55162 


HA 


OL 


$AL 


16475 


52020 


SE 


DM H 


m 


16476 


. 00060 


PZE 






16477 


42:163 


SP 


OL 


$AR 


16500 


50162 


SA 


OL 


$AL 


16501 


62571 


LP 


IL 


SIC 


16502 


62163 


LP 


OL 


$AR 


16503 


44163 


IE 


OL 


$AR 


16504 : 


42162 


SP 


OL 


SAL 


16505 


■ 60013 


MO ■ 


DH 


AS 


16506 


00017 


OCT 




OOOi? 


16507 


20020 


8ft 


OK 


OM . 


16510 


1647.1 


PZE 




**15 






1L0P0S50 


0081FL1 


16511 


42171 FL1 SP 


DL 


SIC 


16512 


■ 75162 : 


LA 


OL 


$AL 


16513 


01036 


f=L 


DM S 


Li4 


16514 : 


51162 


HA 


OL 


$AL 


16515 


65001 


CS 


OK C 


Al 


16516 


01036 


OCT 




01.036 


16517 


50163 


SA 


OL ■ 


$m 


16520 


62200 - 


LP ■ 


DP C 


NO 






1L0P0560 


G082FL2 


16521 


42171 FL2 ' SP 


OL 


sic 


16522 ; 


. 75162 


LA 


DL 


SAL 


16523 


62163 


■ LP 


OL 


$AR 


16524 


01077 


FL 


OM 


L15 


16525 


51162 


HA 


OL 


SAL . 


16526 


65001 


CS 


OM C 


AI 


16527 


■ 0101? - 


OCT 




01077 


16530 


5016? 


SA 


OL ■ 


*«R 


16531 


- 75162 


LA 


OL 


SAL 


16532 


01076 


FL . 


OM 


L14 


16533 


- 51162 . 


HA 


OL 


SAL . 


16534 


. 42163 


SP 


DL 


$AR 


16535 


65 SSI 


CS 


OM C 


AI 


16536 


01076 


OCF 




01076 


16537 


. 73167 


AS 


OL 


$QR 



ft EXlf 



.FLOAT LEFT S»L. 0©008084*3NUS 

STORE. Y*l». IN SIC 
LOAD A tflTH SAL > 

FLOAT AL 

STORE FSAL2 IN SAL* LOAO -A WITH COMMAND 

CALCytAie PLACES FLOATED 



STORE IN *AR 
R EXIT 

,float:-left 0oL« 

STORE ¥*!.. in SIC 
LOAO A WITH SAL 
LOAO .9 WITH SAR 
FLOAT A: AND' P ■ 
STORE Ff-SALIoLOAO 



C0018198*3KUS 



A WITH COMMAND 



CALCULATE . PLACES FLOATED 

STORE IH S6R 

LOAD A WITH SAL 

FLOAT - 

STORE FUAL1«L0A0 A «TH COtWAMC 

STORE P IM SAR 

CALCULATE. PLACES FLOATED 

Stm-tOF.-THQ FLOATS 



0520002 
0520003 
0520604 

0520005 
0520004 

0520007 
G52CCC8 

O520CO9 
05260 tO 

0520011 
0520012 

0520013 

0520014 . 

0520015 

0520016 

0520017 

C52O01 S 

0520019 

052OG2C 

0520021 

05500QO " 

055000 1 

0550002 

0550003 

0550004 

G55G0G5 

055C006 

0550007 

0550008 

0560000 

0540001 

0560002 

0560003 

0560004 

0560005 

0560006 

056000? 

0540008 

0560009 

G 5600 10 

0560011 

0560012 

0560013 

0560014 

0560015 
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16540 


50167 


16541 


44166 


16S42 


62571 


16543 


75200 


16544 


42171 


16545 


20360 


16546 : 


60200 


16547 


43.171 


16550 • 


75162 


16551 . 


20235 


16552 . 


62571 


16553 


60200 


16554 - 


4317L 


16555 


75162 


16556 . 


2023% 


16557 


62571 


16560 


75200 


16561 


42171 


16562 


20331 


16563 


62300 


16564 


60200 


16565 


43171 


16566 


75175 


16567 . 


44175 


16570 


20221 


16571 


62571 


16512 . 


60200 


16573 


4317.1 


16574 


75162 


16575 ■ 


20224 


16576 


62571 


16577 


. 60200 


1660-0 ■ 


43171 


16601 


75162 


16602 


.. 74163 


16603 


20224 


16604 . 


■ 62571 



HPlf 



mm 



»w 



8¥f§ 



BOX 



an 



SI2 



SA OL ■ 
Z£ DL . 

LP It. 

1LEA043G 
L& OP C 
SP OL 
6R DA F 

1LEB0280 
NO OP C 



HP 

LA 
8R 
LP 



OL 

OL 
OP 
IL 



1LE80290 

no op c 



HP 
LA 
BR 

LP 



OL 

OL 
OP 
IL 



1LEB031G 

LA. OP C 

SP OL 
8R DA 

LP OA C 

1L£S3320 
NO DP C 



HP 
LA 
Z£ 
SR 

LP 



OL 
OL 

DL 

DP 

IL 



IL EC 03 30 



NO 

HP 
LA 

ea 

LP 



DP C 

DL 
OL 
OP 
IL 



IL EC 0340 
NG DP C 



MP 
LA 
NA 

ea 

LP 



DL 
OL 
OL 
OP 

IL 



ILEE0350 



$0R 

SQL 

SIC 
■OIL. HPN 

MQ . 

SIC 

UN 
Q1818PN 

NO 

SIC 

SAL 

AP 

$1C 
GIB18MN 
, MO : 

$IC 

SAL 

am 

SIC 
■Ol-Z 8¥N 

no 

SIC 

GV 
NO 

017 BOS 

m 

SIC 

SDK 

SDK 

AD 

SIC 

oieiezi 

.■.MO 

SIC 
SAL 
* AZ 
SIC 

01628Z2 

m . 

SIC 

SAL 

SAS 

AZ 

SIC 
02.8 ICE 1 



CLEAR- SQL 
R EXIT 
f HALT AMO- PROCEED 



C0OG3G0eO36US 



0000500004 80S 



9 8RAN€M m POSITIVE ACCU««. CGGCS000048US 

LOAD .£ WITH G 

LOAD-..P kITH €e STORE P : IM 1C 
LOAD A WITH AC . . ■ 
R EXIT TG 6.. IF -.POSITIVE 
ft EXIT TO LSA IF -NEGATIVE 

tSRAiiCH on.'mimus accuk» 

load- e mm- 6 

. LOAD P WITH 6c STORE P IN IC 

LOAD -A KITH- AC 

R EXIT TO £ fs IF l«£6ATI¥£ 
R EXIT TC LSA IF POSITIVE 
sSRAI^CH ON OVERFLOW ■ 

. LOAD ..WITH CONDITIONAL- AOUUES& G 
STORE- P IN SIC 

BRANCH TO G- IF OVERFLOW INO ON 
R EXIT TO NEXT 'LSA 
pSRANGH ON -DIVIDE. CH6CK - 000670GCO60US 

LOAD E WITH 6 

LOAD P WTM Gv STORE- P. IN IC 
LOAD A -WITH CK'. INDICATOR 



G0fiG*OGG036US 



R 
R 

sSRANCH 



R 
R 

s branch 



EXIT TO G IF ONE 
EXIT TC. LSA IF -.ZERO 

.ON- ACCUMULATOR ZERO S«L« 

LOAD- E WITH G 

LOAD P WiTM G c STORE- P IN- IC 

LOAD A WITH AC - 

EXIT TO G»' IE: ZERO 

EXIT TO LSA IF ftiG&i-ZERG 

ON- ACCUMULATOR ZEIO S.L 

LOAS-E- MUM .6 

LOAD P KITH G e STORE P. IN' IC 
L0A.0 A WITH ACiMSI 



CO00S00C048tiS 



C00060G0060US 



« EXIT -TO fi IF' ZERO 
.ft EXIT TO. LSA ff : NOT' ZERO 

9 COMPARE EQUAL SoL» 



#ooowoG io ays 



0566016 
0560017 
056001 8 
0430000 
C430C01 
043G002 
0430003 
02 80.000 
0280001 
0280002 
02-80.0-03 
02 8 0004 
0280005 
0290060 
0290001 
0290002 
0290003 
0290004 
0290005 
0310000 
0310001 
0310002 
0310003 
0310004 
0320000 
0320001 
0320002 
0320003 
0320004 
0320005 
C32CG06 
0330000 
0330001 
0330002 
0330003 
0330004 
0330005 
034G0GO 
0340001 
0340002 
34000 3 
0340004 
34-0005 
0340004 
0350000 
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16605 . 


' 75.200 


16606 


. 60200 


16607 


43171 


16610 - 


42113 


16611 


66162 


16612 


75067 


16613 


. 24626 


16614 


62571 


16615 


62513 


16616 


■ 75200 


1661? 


60200 


1662Q 


43171 


16621 


42113 


16622 . 


62162 


16623 


66067 


16624. .. 


24626 


16625 


62571 


16626 


75163 


16621 . 


67060 


1663G 


24626 


16631 


62.571. 


16632 


62513 


16633 


. 75200 


16634 ... 


60200 


16635 


43171 


16636 


42113 


16.637 


■ 66162 


16640 


^ 7506? 


16641 


24636 


16642 


62571 


16643 


62513 


16644 . 


:. 60610 


16645 


60200 


16646 


52113 


16647 


42171 


16650 ■ 


40400 


16651 


1665? 


16652 . 


62163 


16653 


67301 


16654 - 


7541? 


1665-5 


. 00062 


16656 


24436 



CE1 



CE2 



C61 



C-G2 



LA. 


DP C 


- MS 


m 


OP C 


.no 


HP 


GL 


$it 


SP 


GL 


$T1 


MP 


GL 


$AL 


LA 


OM B 


CC 


SK 


IP 


EG 


LP 


It 


SIC 


LP 


11 


■ $Tl 


ILEE0360 


02B2CE2 


LA 


DP C 


.wo . . 


NG ■ 


OP c 


140 


HP 


CL 


SIC 


SP 


DL 


$T1 


LP 


PL 


SAL 


AP 


OK '&■ 


•■■■ CC 


SK 


IP 


EG 


LP 


IL 


SIC 


LA 


OL 


$AR 


cc 


OK 8 ■ 


. m 


SK 


IP 


EG 


LP 


IL 


$1C 


LP 


IL 


$T1 


1LEE037G 


02B1CG1 


LA 


OP C 


..MO 


ma 


OP c 


, mo 


HP 


OL 


*IC 


SP 


DL 


$.11 


m 


OL 


$AL 


LA 


OS 8 


CC 


sic 


IP 


NH 


LP 


IL 


$IC 


LP 


■ IL 


$T1 


1LEE038G- 


-82B2CG2 


M 


IP C 


LT- 


HO 


GP 


■ NO 


SE 


DL 


$T1 


SP 


OL 


$IC 


S¥ 


lux 


MO 


PIE 




CG2A 


LP 


OL 


$AR 


CC 


DA 


Al 


LA 


IK C 


CH 


P2E 




4AL 


SK 


m 


HH 



LOAD .A KITH G 

LGAG.fi. «««..« . 

STORE- P- IK «C,-H TO -THE P REGISTER 

STORE K...IN $11 

EXCHAF^GE A AMC-..P : AMO. LOAD- $AL INTO S 

COMPLEMENT Cf $AC TO A AND CLEAR CARRY 

COMPARE 6 MITH $AC AN© IE ECUAL SKIP ONE 
R EXIT TC V+3 
R EXIT TC H 
t»COMPAR£ EQUAL. 0*t„ CG.0I3GGG144.yS 

LOAD-- A MITH G 
. LOAO P WITM M 

LOAD ,Y*3IJ§T© *IC , 
. LGAO H .INTO $11 

LOAD SAL-WTO L 

EXCHANGE A4f„. COMPLEMENT A«_ CLEAR CARRY 

IF *AC+G ; EQUAL SKIP ONE L0GA«0 e -6*l TO- P 
R EXIT -TC. ¥+3. fffO-T EQUAL! 

LOAO A «ITH *AR ■ .. . 

COMPLEMENT A - 

COMPARE-- $AR WITH .'£♦!» IF 'EQUAL SKIP ONE 
R EXIT -TO Y*3 WOI EQGALI 

R EXIT TO-. H 

sCOMPARE GREATER S«L«> 00O09O0aiO8US 

LOAO A MITH G 

LOAD. P -Willi M 

LOAO *Tl WITH M 

EXCHANGE -A*P LOAO $AL .IHTO E 

COMPLEMENT $AL IN A REGISTER 
IF GREATER SKIP ONE LOGAN© 

r Exif-TG-y+3 mm ... satisfied $ 

R EXIT TO H 



cCQUPARE" GREATER.. B*>L» 

LOAO T WITH CGI MS 
H TC E 
- H TO- $T1 
STORE P IK IC 
STORE «GI«S 

LOAO P MITH AR 
COMPLEMENT AR ABO IGJLS 
1 LOAO- AND- COMPLEMENT- AL - 



00014000L.50US 



0350001 

0350002 
C3500G3 
0350004 
0350G05 
0350006 
03 50-007 
035GOOS 
Q35OG0? 
0360000 
0360001 
6360002 
0360003 
0360004 
0360005 
0360006 
0360007 
0360008 
0360009 
036001© 
0360011 
0360012 
0360013 
0370000 
0370001 
G37O0G2 
03 7 COG 3 
0370604 
0370005 
0370006 
037000? 
G370008 
037000? 
0380000 
0380001 
0380002 
0380003 
0380004 
O38OC05 
0380006 
0380001 
©380008 
038 000 9 
0380010 
0380011 
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166S7 ; 


16657 


166&0 


62571 


16661 ■: 


- 62513 


16662 


- 75200 


1666.3.,. 


60200 


16664 ; 


43171 


16665 


42113 


16666 ' 


66162 


16661 


. 75067 


16670 


24637 


16671. 


62571 


16672 


62513 


.166.73 


60610 


16674 . 


: 60200 


16675 


52113 


16676 


42171 


166.77 , 


40400 


16700 


16706 


16701 


62163 


16702 .. 


67301 


16703 


75417 


16704 : 


• 00062 


16705 


2443? 


16106 


... 16706 


16?07 


62571 


16710 


■62513 


16711 


75200 


16712 . 


■ 42171 


16713 


62300 


16714 


■ 75200 


16715 


60200 


16716 


43:171- 


16747 ■ 


52300 


16720 


62300 


16721 


■ 15200 


16722 


■ 60200 


16723 


4317.1 


16724 ,; 


50173 


16725 


420.72 



CG2A 



CL1 



CL2 



CL2A 



BUN 



LJi« 



L¥M 



PIE 

LP 1L 
LP IL 
1LEE03-90 

LA. OP C 



no 

MP 
SP 

AP 

LA 
5£ 
LP 
LP 



OP C 

DL 

OL 

OL 

ON 8 

IP 

IL 

IL 



1LEE04CQ 
NO IPC 



NO 

SE 

SP 

SI : 

PIE 
LP 
CC 
LA 

SK 

pze 

LP 
LP 



DP 
OL 

OL 
I« 

DL 
DA 

m 

in 
it 

IL 



ILE6G270 
LA OP C 
SP OL 
LP OA C 

1LEH0420 
LA OP C 



ilG 
HP 

SE 

LP 



OP C 
DL 

OA- C 
OA 



1LEHG440 
LA OP C 



HO 

HP 
SA 

SP 



OP c 
OL 

OL 

m a 



1LEJ0300 



■ $Ti 
G281CL1 

NO. 
... 140 . 
$IC 
$T1 
$AL 
CC 
HL 
SIC 
$Tl 
■02S2CL2 
-LT. 

■ MO 
$T1 
SIC 
NO 

CL2A 
$AR 
AI 

m 

$AL 

■ HL 

*IC 
$T1 

oiz sun 
m 
sic 

NO 
-Q2L LJN 
NO 

no 

$!£ 

NO 

MO 
02L LVH 
. NO 
..MO . 

$IC 

$R£T 

ill 
SOL SAN 



SKIP TO CG2A+2 IE SATISFIED 
R -EXIT -.NOT SATISFIED 

1 EXIT SATISFIED 
•COMPARE LESS S-L» C000900O108US 

LOAO A KITH' € 
LOAD P WITH _H 
LOAO SIC .WITH :V+3 
LOAO $T1 HI TO M - 
EXCHANGE- A+P -LOAD $Al -WTO E 
CG?fPL£«£!« OF $AL-IN A 
SKIP CUE. LOG AND, j-F LESS 
R EXIT TO- Y+3 CNQT SATISFIED! 
R EXIT TO H 
^COMPARE LESS D.L. 

LOAO ..T .-WITH IS! :«S 
H TO E 
H TO $11 
STORE P in IC 
STORE .-iCIKS 

LOAD P WITH AR 

COMPLEMENT AR ADD IS1LS • 
. LOAO AUti COMPLEMENT AL 



000 140001 SOUS 



R EX1T-KGT-SATISFIE0 

R EXIT-SATISFIED 
« BRANCH UHCO^DITIOJSIAL 

LOAD -A WITH 8RANCW ADDRESS 
STORE P, IN IC 
R EXIT TO G 
vLINK JUMP 

6 TC A- AK6 i s Y*2 IK' P 
H IC.it-YH IN P REGISTER 
¥+3 -TO P, ,'H TC P REGISTER 
H TO I6J 
ft EXIT 
^LEAVE INTESPRET.IWE MODE 



©GO03O0O03&U5. 



OC005000-06CUS 



CCO05O0O066US 



«SRANCH TO ACCOM* ASORESS 



O0O02OOOO30US 



0380012 

0380013 

038C014 
0390000 
0390001 
0390002 
0390003 
0390004 
0390005 
0390006 
0390007 
019<MT08 
0390009 
0400000 
04 0000 I 
0400002 
040 000 3 
Q4Q0004 
0400005 
Q4GGOG6 
0400607 
0400008 
0400009 
0400010 
046001 1 
0400012 
0400013 
0400014 
0270000 
0270001 
0210002 
0270003 
0420000 
0420001 
0420002 
0420003 
0420004 
0420005 
0440000 
0440001 
0440002 
04400C3 
0440004 
0440005 
0300000 
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16726 


42171 


16727 


62562 


16730 


60620 


16731 


51171 


16732 . 


. 73171 


16733 


47171 


16734 


50200 


16735 


60511 


16736 


43171 


16737 


20224 


16740 - 


62571 


16741 


606 15 


16742 


42171 


16743 


46162 


16744 . 


... 62200 


1674.5' 


60610 


16746 


42171 


16747 


. 75300 


16750 


■ 46404 


16751 


' 00063 


16752 


- 46162 


16753 


62571 


16754 


60615 


16755 


42171 


16756 


54162 


16751 


62200 


16760 


60610 


16761 


42171 


16 762 


■ 75300 


16763 


- 54404 


16 764 


00063 


16765 


54162 


16766 


62571 


16767 


.. 70615 


16770 


46162 


16771 


60604 


16772 


76060 


16773 


r 54162 


16774 


42171 



mn 



OGi 



0G2 



OR I 



CR2 



IHl 



SP OL 


SIC 


LP IL 


SAL 


ILEJG410 G2L TON 


NO. IP H 


. m 


HA OL- 


$IC 


AS OL ■ 


SMON 


Rf* OL 


SIC 


SA DP 


NG. 


m iL 


SIC 


HP OL 


$1C 


BR DP 


Al 


LP IL 


■sic 


1LEAG63G 


01810G1 


SO IPC 


,.LA ■ 


SP OL 


SIC 


xe ol 


$AL 


LP . OP C 


m 


U.FA0640 


0IB20G2 


NO IP C 


,Lf. ■ 


SP OL 


tic 


LA 0A- C 


HO 


XE IH 


AT-- 


PIE 


$AR 


XE DL 


SAL 


LP IL 


$IC 


1LFB061G 


01 ORiBi 


Nfl . IP C 


. LA 


SP DL 


SIC 


m dl . 


SAL . 


LP DP C 


m 


1LE8G62G 


-01S-20R2 


MO ■ IPC 


LT 


SP OL 


SIC 


LA OA 


NO 


ME IH- 


AT 


PIE 


$AR 


m dl 


$AL 


LP IL 


SIC 


1LF0GS9O 


028 11 Ml 


LT .IP C 


LA ■ 


XE OL 


SAL 


no - ip c 


AT 


XA DM 8 


NO 


HE DL 


S&L 


SP OL 


SIC 



0000900010805 



OGQ04GOC054US 



CC0G706CG9OUS 



*TEST AN© -PECREMENT 

LGAO E WITH IG! 
■ G TO IC» (fir TO A 
DECREMENT - 
H TG IC* 6 TO P 
STORE ;-{S)-;i in G 
H TO- E, L$A TOP 
H TC P e LSA. TO SIC 

r exit- t8-h..if -zero 

r ■ exit non-zero 
s 0g¥ g(and)-s.l. ■ - . 
- load a hith ig) 

STORE p. m $i€ 
■ EXTRACT 'IG! AND AC .TO AC 
R EXIT . '...■ 

.DOT GIAND1~D„L„ 

LGAO F HiTH SGI 
STORE.. P-. IN. IC 
. LOAD A WITH I 6*1 J . 
EXTRACT.- C6*il .AND SAL TG SAL 
EXCHANGE A A8D-T 

EXTRACT. CGI AND AC I MSI- TO- AC MIS 1 
R EXIT- 
». INCLUSIVE OR 5»L* ■ O0G04GG0O54OS 

. LOAD A HITH 161 
STORE P IN SIC 
MERGE I SI .AND- AC TC AC 
R - EXIT 
« INCLUSIVE OR O-Lo GG00700GG90U& 

LOAD T WITH IGI 
STORE P -IN IC 
LOAD A WITH- CGMJ 
MERGE SGI AND &CgMSl„ EXCHANGE- A AND T 

MERGE CGI AND ACiMS?. TO ACfKSI 

R EXIT 
» INSERT' S.L. 000-0 7OC0G96US 

. LOAD T WITH CONTENTS OF 6» 6 TO A 
EXTRACT -WITH .SAL 



MERGE KITH SAL 

¥*3 m sic 



0300001 

G300GC2 
0410000 

0416601 
0410002 

0410GO3 
0410004 
0410005 

0410006 
041000? 
64 1000 8 
0410009 

0630000 
0630001 

0630O02 
0630003 
0630004 
0640000 
0640001 
0640002 
0640003 
0640004 
0640005 
0640006 
064000? 
0610-000 
0610001 
0610002 
0610003 
0610004 
0620000 
G620C01 
062G0O2 
0620003 
0620004 
0620005 
0620006 
0620007 
0590000 
0590001 
G5900O2 
0590003 
0590004 
0590005 
0590006 
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16775 62200 



16776 


60610 


16777 


42171 


17000 


75300 


17001 


46163 


17002 : 


64060 


17003 


46162 


17004 


50113 


17005 


62171 


17006 ' 


60600 


17007 


43171 


17010 


60300 


1701 1 


64076 


17012 


54163 


17013 


75113 


17014 


47076 


17015 


54162 


17G16 


62571 


17017 


42171 


17020 


■ 75162 


17021 


67060 


17022" 


50162 


17023 ■ 


62208 


17024 . 


42171 


17025 


, 75163 


17026 


67060 


11027 


50163 


17030 


75162 


17031 


67060 


17032 ; 


. 50.162 


17033 


.. 62200 


17034 


20031 


17035 


17036 


17036 


75162 


17037 ■ 


67210 


17040 


64200 


17041 


55073 


17042 


52113 


17043 


• 73176 


17044 . 


> 60200 


17045 


43171 



M2 



LP OP 

ILFGG8GG 
NO IP 



SP 
LA 

ME 
AT 
XE 
$A 

LP 

mm 

H? 
NO 
AT 
ME 

LA 

rp 
m 

LP 



01 
DA 
DL 

OH 8 
OL 
OL 
DL 
IP C 

ot 

OA C 

ON 8 

DL 

DL 

DM 8 

DL 

IL 



0€i 



1LFEG57G 
SP DL 



LA 
CC 
SA 
LP 



DL 

DM 8 
PL 
DP C 



0C2 



1LEEG580 : 
SP DL 



LA 
CC 
SA 

LA 
CC 
SA 
LP 



OL. 
DM B 
DL 
DL 

DM S 
DL 
OP C 



TL1 



1L6A06S0 
SR DM 

p.ie 

LA 
CC 
AT 
RA 
SE 
AS 
WO 
HP 



DL 
DP C 

OP C 
OM B 
OL 
DL 

OP C 
DL 



NO 
0282 IN2 
., LT 

$IC 
■ NO ■ 

$AR 

NO 

$AL 

$T1 

SIC 

m 
sic 

NO-. 

XA 

SAR 

$T1 

XA 

SAL 

$!C 
G082QC1 

$1C 

SAL 

NO 

$AL 

NO 
00820C2 

SIC 

$AR 

NO 

SAR 

$AL 

NO 

$AL 

NO 
03L TLI 

0¥ 

**1 

SAL 

LT 
. NO 

AS 

$T1 

SGNE 

MO 

SIC 



R EXIT 

* INSERT 0„L* 



00G170GG222OS 
G*l IN A 



LOAD T WITH (G)» COX IN L, 
STORE :'-Y*2) IN SIC 

IG+LI IN L REGISTER* IG*li IN A„ G*2 -IN.- P 

EXTRACT -WITK-*AR 

G IN -A REGISTER, IS*I1 IN T 

EXTRACT WITH SAL 

STORE-. 161 -IN $TI 

H TG P REGISTER- 

CGNTENTS ON -H- TO E 

¥*3 TO SIC* IHI TO-..P REGISTER 

IH#Q- TG-L« IHI. -IN A 

46*11' TO A» EXTRACT 

NERGE WITH SAR 

LOAD RESULT FROM FIRST EXTRACT 

IHI TO L* EXTRACT 



MERGE WITH $AL 
R EXIT 
9 QN£-S COMPLEMENT -OF 'ACC. SoL» 
STORE P IN IC - 
. LOAD A WITH- AC 
ONES COMPLEMENT- 
STORE A- IN AC 
R EXIT 
»ONE~S- COMPLEMENT. OF---ACC. .O.L. 
STORE P IN $IC 
LOAD- A WITH .AC! LSI 
ONES COMPLEMENT 
STORE A IN ACILS) 
LOAD A WITH AC (MS) 
- ONES- COMPLEMENT - 
STORE- IN ACimi 
R EXIT 
^ TABLE. LOOK MP 



OOGO5G0OO6GUS 



OGOO8O0OO96US 



COO 2 1216*1205 



0590007 
060O0G0 
060000 1 
0600002 
0600003 
0600004 
060GO05 
0600006 
06COG07 
06 COCO 8 
0600009 
G6GGGIC 
0600011 
0600012 
06C0013 
0600014 
0600015 
0600-016 
0600017 
057006O 
0570001 
©570002 
0570003 
05 10004 
0510005 
05 80-000 
0580001 
0580002 
0580003 
0580004 
0580005 
0580006 
0580007 
0580008 
0680000 
0680.001 
0680002 
0680003 
0680004 
0680005 
0680006 
0680007 
0680008 
0680009 
068001-C 
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17046 , 


60113 


m . 


OL 


$T1 




17047 


67066 


cc 


DM 8 


AP 




17050 


51020 


HA 


OM H 


NO 




17051 


00000 


PIE 







TABLE. LOOK 


17052 


73177 


AS- 


DL 


$MON 




17053 • 


50162 


SA 


OL 


$AL 




17054 


20031 


an 


OH 


GV 




17055 


17057 


P7E 




»*2 : 




17056 : 


62571 


LP 


It. 


$IC 


^ ft 


17057 ■ 


44162 


IE 


OL 


$AL 




17060 


62571 


LP 


IL 


SIC 


ft 






1PBZ0790 


COM ATITX 


t mC TANGENT "TABLE 


17061 


00000 


OEC 




00000 ■ 


ATAfct ZK 


17062 


00777 


OEC 




03123 




17063 


01776 AT1H OEC 




06241 




17064 


02173 


OEC 




09347 




17065 


03765 


OEC 




124.35 




17066 • 


04753 


CEC 




15499 




11067 


05734 


OEC 




18534 




17070 


06710 ■ 


DEC 




21535 




17071 


07655 


OEC 




24497 




17072 


10613 


OEC ■ 




27416 




1?073 


11542 


OEC 




30288 




17074 


12460 


OEC 




^33109 




17075 


13366 


OEC 




358.77 




17076 


14262 


OEC 




38581 




17077 


15144 ■ 


OEC 




41241 




17100 


16015 


OEC 




43833 




17101 


16654 


DEC 




46364 




17102 


17500 - 


OEC 




48833 




17103 


20312 


OEC 




51238 




17104 


21112 


OEC 




53581 




17105 - 


21700 


OCT 




21700 




17106 


22453 


OEC ■ 




58075 




17107 


23213 


OEC 




60228 




17110 


■ 23742 


OEC 




62319 




17111 


24457 


OEC 




64350 




17112 


:. 25161 


OEC 




66320 • 




17113 


.25653 


OCT 




25653 ■ 




17114. 


: 26332 


OEC 




■ 7SG8S 




17115 


27001 


DEC 




71882 




17116 


27436 


OEC 




73625 




17117 


:. 30063 


OEC 




75315 




17120 


30477 


OEC 




76952 




17121 


' 31103 


OEC 




78539 





.UP--LCGAND 



COO 6 6 



0680011 
0680012 
0680013 

0680014 

0680015 

0680016 

0680017 

0680018 

0680019 

8680020 

0680021 

0790000 

0790001 

0790002 

0790003 

0790004 

0790005 

0790006 

0790007 

0790008 

0790009 

0790010 

0790011 

0790012 

0790013 

0790014 

0790015 

0790016 

0790017 

0790018 

0790019 

0790020 

0790021 

0790022 

©796023 

0790024 

079CC25 

0790026 

0790027 

0790028 

0790029 

0790030 

0790031 

0790032 

0790033 
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17122 00000 - 


OCT 




00 000 




17123- 45255 


OCT 




65255 




17124 ... 52673 


OCT 




52673 




11125 41404 


OCT 




41404 




11126 ■ 33523 


OCT - 




3352 3 




17127 35671 


OCT 




35671 




17130 57322 


OCT 




57322 




17131 ■■ 32724 - 


OCT 




3272.4 




17132 .. 56575 


OCT 




56575 




17133 ; 75321 


OCT 




75321 




17134.:. 35632 


OCT 




35632 




17135 . 53314 . 


OCT 




53314 




17136 , 06240 


OCT 




06240 




1713? 23233 


OCT 




23233 




17140 73541 


OCT 




73541 




17141 55144 


OCT 




55144 




17142 31602 


OCT 




31602 




17143 ;- 67205 


OCT 




67205 




17144 77224 . 


OCT 




77224 




17145 56633 


OCT ' 




56633 




17146 05653 


OCT 




05653 




17147 07131 


OCT 




0713L 




17150 ■ 70034 


OCT 




70034 




17151 ,.-. 37670 


OCT 




37670 




17152 07643 


OCT ■ 




07643 




17153 ■ 72573 


OCT 




. 72573 




17154 :. 04606 


OCT 




046.06 




17155 . 63070 


OCf 




63070 




17156 23705 


OCT 




23705 




17157 -65675 


OCT ■ 




65675 




17160 - 50266 


OCT 




50266 




17161 72776 


OCT 




72776 




17162 7552% 


OCT 




75524 






1PBA0800 


0G81AT1SR C ARC TANGENT* S»Lo s SWSROCJT 


1716 3 17166 ATlSft ME 




AT1S 




17164 . 47.400 


w 


IK- 


NO 




17165 17163 


PIE 




fctisft 




11166 75162 . A¥15 .LI 


OL . 


$AL 




1716? 67060 


cc 


08 -8 


NO 




17170 ■ 76006 


XA 


DM 


AP 




17171 . -77000 - 


OCT 




77000 




17172 .. 42114 


SP 


OL 


ST2 




17173 44075 


IE 


DM 8 


LA 




171.7.4 : 1.1066 


SO 


DM D 


L6 




17175 - 73000 


AS 


DM, 


no . 





00036 



0790034 

0790035 

0790036 

0790037 

0796038 

0790039 

0790040 

0790041 

07S0042 

0790043 

0790044 

0790045 

C 79 0046 

079004? 

0790048 

0790049 

0790050 

O79O0SI 

0190052 

0190053 

0790054 

0190055 

0190056 

079005? 

0790058 

0790059 

07 900 60 

C 790 061 

0790062 

0790063 

0790064 

0790065 

: 0790066 

0800000 

0800001 

0800002 

0800003 

0800004 

0800005 

0800006 

0800007 

0800008 

0800609 

OS 00010 

0800011 



*L 


. i& R A M 


ft S i 




17116 


17061 




17177 


67315 




17200 


SOUS 




17201 


44075 




17202 


62114 




17203 


60162 




17204 ; 


15057 




17205 


> 74000 




17206 


20000 




17207 


65011 




17210 ■- 


00900 




17211 


55.114 




17212 


65060 




17213 ■ 


71162 




17214 : 


44062 




17215 


60114 




17216 


67067 




17217 


. 11041 




17220 


05076 




17221. 


66060 




17222 : 


73115 




1722.3 


11001 




17224 


50162 




17225 


20.020 




17226 


17164 




17227 


172.32- 




17230 


47400 




17231 


17227 




1723.2 


■ 75162 




17233 


44166 




17.234 : 


44167 




11235 


67060 




17236 ■ 


76006 




172.37 


77000 




17240 


42115 




17241 


. 44075 




17242 . 


11066 




17243 ■ 


- 73000. 




17244 . 


17061 




17245 


. 75320 




17246': 


50120 




17247 


660.13 




17253 


00041 




17251 


75320 
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AT25R 



OA C 

OL 

DM 8 

OL 

OL 

DM 

OM 





c 



PZE 
CC 

5A 
IE 
LP 
NO i 

jb» 

OCT 

cs 

PIE 
RA 
CS 
Aft 

Z£ 

HO : 

CC 

so 
ov . 

AP 

AS 
SO 
SA 
BR 
PZ£ 

LPBA08L0 
PIE 



DM C 

OL 

DM S 
DL 
DM 8 

OL 
OH 8 

dm o 
dm o 

OM B 
OL 

OM S 
OL 
OM 



RP IM 
PZE 

ATZ5 LA ■ OL 
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